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winter garment new demands )'0ur care. 

To guard your body from ih' smlement air; 

Soft be the inward vest, the outward strong. 

And large to wrap you warm, down reaJdng 
long: 

Thin lay your warp, when you the loom preparr. 
And close to weave the Woof no labour spare. 

The rigour of the day a man defies 

Thus clothed, nor sees his hairs Hke bristles rise,'' 


“ The matron cheerful plies the loom at home." 
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PREFATORY NOTE TO THE 
1920 REPRINT 

It was unfortunate that the first edition of’* Hand- 
loom Weaving” became exhausted at a time 
when the diificulty of producing such hooks was 
almost insurmountable, especially as its success and 
the increasing demand for it called for an immediate 
reprint. Happily the lengthy period of delay has 
come to an end, and the present volume, which is 
an exact replica of the first edition, except for a 
page or two of necessary addenda, is now ready 
for the use of students and others interested in the 
fascinating textile arts. 

The favourable opinions of “Hand-loom W caving" 
so generally communicated to the author have ticen 
highly gratifying, and have more than compensated 
for the care and labour bestowed on the preparation 
of the work. These communications arc hereby 
gratefully acknowledged. 

LUTHER HOOPER, 


MAD* IN ohEAT DRIIAIK AT TIIK ITIHAil I'BSi.;.. tliTJl 

Dy-lDjjBl) 



EDITOR'S PREFACE 


In issuing this volume of a series of Hamlboob on Editor’i 
the Artistic Crafts, it will be well to state what arc 
our general aims. 

In the first place, we wish to provide trustwcirthj' 
text-books of workshop practice, from the points of 
view of ex[Krt5 who have critically examined the 
methods current in the shops, and putting aside 
vain survivals, arc prepared to say what is good 
workmanship, and to set up a standard of t]uality 
in the crafts which are more especially associated 
with design, Secondly, in doing this, we hope to 
treat design itself as an essential part of gootl work¬ 
manship, During the last century most of the arts, 
save painting and sculpture of an academic kind, 
were little considered, and there was a tendency to 
look on “ design" as a mere matter of a/ijxmm, 

Such “ornamentation" as there was was usually 
obtained by following in a mechanical way a drawing 
provided by an artist who often knew little of the 
technical processes involved in productitm. With 
the critical attention given to the crafts by Ruskin 



Editor’s and Morris, it came to be seen tliat it was impm- 
Preface siij|e to detach design from craft in tliis way, anil 
that, in the widest sense, true design is an irrepar¬ 
able element of good quality, involving as it doft 
the selection of good and suitable materia!, enn- 
trivance for special purpose, expert wnikmandnir, 
proper finish and so on, far more than mere niiw- 
• ment, and indeed, that ornamentation itself was 
rather an exuberance of fine workmanship than a 
matter of merely abstract lines. Workmanship 
when separated by too wide a gulf from fresh 
thought—that is, from design—Inevitably Jeuys, 
and, on the other hand, ornameiUatinn, diYoicri! 
from workmanship, is necessarily unreal, and quickly 
falls into affectation. Proper omaraentatton may !w 
defined as a language addressed to the eye; it is 
pleasant thought expressed in the speech of the tool, 
In the third place, we would have this scries put 
artistic craftsmanship before people us furnishing 
reasonable occupations for those who wtmid gain 
a livelihood. Although within tlie bmintls of 
academic art, the competition, of its kind, is so 
acute that only a very few per cent, can lairiy hnpc 
to succeed as painters and sculptors j yet, as artistic 
craftsmen, there is every probability that narly 
every one who would pass through a sulTuicn’t 
period of apprenticeship to workmanship and design 
would reach a measure of success. 
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Ill tlic bleiulini; of handwork and tluniirlit in such 
arts as we proiui.'E to deal with, happy careers may 
he found as far removed from the dreary routine 
of hack labour, as from the terrible uncertainty of 
academic art. It is desirable in every way that 
iiKin of good education should be brought back into 
the productive crafts: there arc iiiore than enough 
of us “in the City," and it is prohahle that more 
consideration will be given in this century than in 
the last to Design and VVorkmanship, 

I « < I * 

This volume on Weaving, the seventh of our 

series, is an interesting account ofa very ancient and 
a very remarkable art. With weaving from early 
day.s lias been associated the making of patterns 
which repeat a given unit, and the commerce in 
such fabrics has been tlie chief means of disseiiiinat- 
ing patterns over the world. Considering the utility, 
the universality, and the wonderful nature of the 
art a: its simplest and the splendid triumphs of its 
maturity, weaving must have a strong claim for 
being the most extraordinary of man’s inventions. 


Kditor's 

I’rcfacc 


W. 1C J.lcTHABY. 






AUTHOR’S PREFACE 


Notwithstandini; the competition of its for¬ 
midable rival the power-loom, the hand-loom Still 
survives, and seems likely to continue in use for the 
weaving of the best webs, in several branches of 
textile manufacture. 

In various districts of Great liritain, as well as 
in France, Germany, Italy, and other European 
countries, hand-loom weaving continues to be, 
though much decayed, an important industry, In 
the East—in India, China, and Japan—the hand- 
loom weavers outnumber by several millions the 
workers employed in attending to the textile 
machinery of Europe and America. 

The fact that hand-loom weaving has so long 
survived gives hope, that, now that there is a 
growing demand for the best in all departments of 
workmanship, the future may sec an extensive 
revival of this beautiful and ingenious art, 

There is more hope for such a revival since 
numerous handicraft societies and guilds, as well as 
many independent art workers, have been led to 


riutlior'i 

Prefite 
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Author’s 

Preface 


Study and practise weaving, and have tnrf wish 
much encaurageinent, bnih as regards tlir tjji.ihry 
of the work they have been able to proihire, 
its appreciation by the public. 

It is a pity that the iniioductiuii uf m.it;:}.:ae 
spinning and weaving should have had the clirct 
of almost entirely supersedin-; the d.imrsiic loom 
and its auxiliary the spinning-wheel, bpiniiint; ami 
weaving arc ideal domestic occupations, especully 
in the country home. Since tliey ceased to be 
universally practised, no home indtiory at all 
approaching them in usefulness or interest has 
taken their place. It is true that sotne hrajtrhcs 
of the art, such as the weaving of tine silk into 
elaborate damasb or brocades, rcijuise spreial 
training and constant application in the worker. 
This has always been so; but the weaving of line,,, 
cotton, woollen, and the coarser silk threads, into 
materials of strength and beauty for domrstfe u<.e, 
can quite well be carried on intermittently together 
with other household occupations. 

There can be no doubt of the superiority t.f well- 
made hand-woven webs, whether they he of the 
finest silk or of the coarsest wool. This is plainly 

■h»n ,f ,b. tah.«d.m,d,.nd,l„ he. J 

made productions be compared. 

Hjd.loem weaving, too, is superior to machine, 
weaving if judged by the effect it is likely to have 



on the worker. The hantl-weaver is cmploycii in 
a pleasant, ingeiiinus oecupation which e.'tcrciscs all 
his faculties, while the attendant on a power-loom 
is engaged in a mnnotonous toil, in which no 
quality but intense watchfulness is required, 

The object of the present volume is to inform 
the student of hand-loom weaving of the best 
methods of preparing warps, fitting up looms, 
and making or selecting the various uppliimccs 
necessary for the work, as well as inventing, 
planning, and weaving plain and ornamental webs. 
The assi.stance of the domestic and the artistic 
weaver has been particularly borne in mind in the 
preparation of the book, 

I hope that this volume will also prove of use 
to all who are interested in textiles artistically, 
commercially,or in any other way. The principles 
of weaving, traced out from their origins, to tlicir 
greatest perfection in the eighteenth century, arc 
identical with tho.se of the most highly developed 
modern inventions-—inventions which have suc¬ 
ceeded in accelerating the speed of weaving at more 
or less cost to its artistic perfection. 

For assistance in the preparation of the book my 
thanks are due to the authorities of the Victoria 
and Albert Museum, the National Art Library, 
and to the authorities of the British Museum, for 
facilities of research, and 'or permission to photograph 
xi 
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, L • ►.vfiUe &c,. in their various 

Rooke for valuable assistance m 

othlr friertds for much helpful adv.ee and mar.| 
practical suggestions, HOOPER. 
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PART I 

PLAIN WEAVING 


CIIAPTPIR 1 

THE KUDIMENTS OK SPINNING 
AND WEAVING 

The Coinparaiivc Inipfiriincctif the Wcsvct's Art~ 

Scope of Hand-loom Weavinu—Wcavlng Univcr'al 

—The Cotistnictinn of Plain Olmh—The Warp - 

The Weft—Rclaiivc Sim nf Warp and Weft- I’lc- ' 

paralion uf Threads for Wcaving-'Flaxaiul its Use 

Prehistoric- Retting and Skutching of Klai—Prc 

paration of Chutoii, Wool, and Silk—Carding, its 

i’lirposeand .Method'- Fine Spinning by Machiner; 

—Ancient Spinning with DistaiTand Spindle—‘I'he 
Dist-ff—Tlic Spindle. 

It may be conlidcntty aflirmcd that the art of The Scope 
weaving m'Ciipics a place nf impnriancc and nsefni- and k'aluc of 
ness to mankind .secmiil nnly to that of agriculture, the Weaver'* 
VVe shall reach this rimcliisiuii wlictlicr we take An 
into ctmsidcration the number of persons engaged 
in the various liranchcs of the art, the universal 
practice of weaving in ancient and motiern times, ar 
the necessity and value of the produciiuns of the 
weaver’s craft and industry to micicty in general, 
a t 



The Scope 
und Vjlueof 
(he Weaver’s 
Art 


Possibilities 
of Hand- 
loom 
Weaving 


If necessary it could be proved by sniiMicihat at 

least one-fifth of the workuiu wnild ss ncc.ipicd 
eitLr with weaving and its alhed ira<.cs, ttr irs the 
distribution of its finished matermU. It w-nsUl k 
found also that a similar prnpot Ml. nt the penera! 
expenditure is for woven giwds of one kmd ot 
another. 

It is not only, however, frnm an ecnnnmic point 
of view that the art of weaving is ol such interest 
and importance, but also on account of the (’ast 
amount of invention and ingenuity, both of a 
mechanical and an artistic kind, that st has been 
the means of calling forth, These qualities have 
been shown dtsring the course ol its dcvcloptnctit 
from the elementary and laborious stitcmpls of 
primitive tribes to the cklmratcly rsnished and 
swiftly wrought, though complicated webs woven on 
the modern power-loom. It is this aspect (if the 
subject—viz., the development of textile art frnm 
its earliest beginnings—that the present vokiint 
is intended to set forth. A clear account of the 
principles and practice of the art of weaving, and 
the possibilities and limitations of the loom ami itj 
accessories, cannot fail to be of interest and value 
to the antiquary and to the collector of ancient 
textiles, as well as to the designer, the weaver, the 
distributor, and the purchaser of the various kinds 
of modern woven fabrics. 

It will not be necessary, nor, indeed, would it he 
possible within the compass of this liamlhook, to 
follow the subject of weaving beyond the (voint 
when it ceased to be a handicraft, owing to the 
introduction of the Jacquard machine and the 
‘application of steam-power to the loom, wliich 



events took pl.we at the end of the elchtcenth 
century, These changes in the construction and 
mechanism of the loom did not alter the principles 
of weaving in the least, nor add any new effects of 
combinations of threads to those previously in use. 
The inventions only affected the exactness and 
speed of the weaving, the motive power by mrani 
of which the loom was driven, and rendered easy 
a frequent change of pattern. No real advance 
in weaving tcchnK|ttc has taken place for a hun¬ 
dred years, as nothing more perfect is possible in 
the weaver’s art than the sumptuous web itf 
silk, of exquisite texture, which were deliberately 
woven by hand on tlie perfected draw-lonnis of 
Europe during the seventeenth and eighteenth 
centuries, 

The first principles and practice of the art of 
weaving, wherever tliey arc found, are universally 
similar, Primitive peoples of to-day follow the 
same methods and use the same appliances as those 
of ancient times. And as it is on these tliat all 
later textile developments are based, it will he 
necessa^ in the first place to define them clearly. 
A visit to the ethnographical de|wrtmcnt of any nl 
our museums, and an rx.vmination of their contents, 
will prove that there is scarcely a savage tribe, 
however primitive, which h.is not some more or less 
proficient acquaintance with the art of making 
thread and of utilising it in the weaving of cloth 
(see plate l). Also, the specimens of ancient handi¬ 
craft, such as those shown in plate n, which 
remain to us, as well as other less direct 
evidence, will show decidcilly that the [woplc of 
antiquity were familiar with the arts of spittning 
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Uniytrsallty and weaving, which they practised with a great 
ofWeaving deal of skill and carried to a high pitch (il pci- 
fection. Indeed, so universal and m ancient are 
the occupations of making thread and weaving 
webs that they appear to be instincts as natural tn 
the human species as to the caterpillar and the 
spider. 

The If we look carefully at a piece of plaiit cloth we 
Construction find it to consist of a number of longitudinal threads 
of Plain placed side by side, and intersected, or interlaced, 
Cloth a continuous single thread. This thread passes 
alternately before and behind the Inngitudiiul nnct, 
and has been introduced between tbcin from etlgr 
to edge, by some means and in such a rnantier as 
to bind them together and bold them in [Hnitinn, 
When thus united the threads are woven iiitt) a 
flat, orderly, and uniform-surlacetl maierial, of more 
or less durability, according to the strcni’lh nf the 
threads of which it is composed and the cinsencsv 
and evenness with which the crossing thread has 
been pressed down and beaten together,, liy means 
of plate III the arrangement of the Innuitudinal 
threads and the continuous thread crossing .md 
intersecting them should be made tpiite clear. I'ltc 
longitudinal threads of a woven materia! are alwats 
The Warp called the because, in order to allow W 

their being intersected conveniently by the con- 
tinuous crossing thread, they have to be war(K,i— 
that is, tightly strained in their position on some 
kind of^ frame prepared for the purpojc, The 
longitudinal threads are known as the uwf and by 
no other name, but the continuous erwsing ihica’d 
has several technical names, the most usual hcitlfi 
The Weft weft, wnf or jA«/— sometimes spelt ihuu. 
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In the magnified piece of plain cloth (plate in) the 
warp threads arc seen at once to be much finer than 
the weft thread, This is always the ease, except 
in the most elementary attempts at weaving. And 
the threads differ not only in size, but in the manner 
in which they are prepared for use. The warp 
threads need to be hard, having thin strands scrtingly 
twisted together. The weft thread is only slightly 
twisted ; this makes it soft and yielding, and enables 
the weaver to press it well down and to heat both 
warp and weft together into firm, good material. 
Die selection of propcrlv proportioned threads is 
nf the highest importance in weaving, for the good 
appearance of the finished work depends almost 
entirely upon it, as also docs its durability. 

I he simple methods and appliances for making 
thiead and weaving adopted by different ancient 
peoples and by priniitive tribes of to-day arc remark¬ 
ably similar in kind, But the raw materials used 
and the manner of prc|iaring them differ considerably, 
and depend, of course, on the natural products with 
which the particular people happen to be familiar, 
and the inventive .skill which they possess, The 
most obvious and simple of all raw materials for 
weaving were the long gra.sscs and rushes, or other 
phints, with which the weaver was aetjuainted, 
which could be readily split into filaments or used 
entire, But the rudest people readily become aware 
that many animal and vegetable substances arc 
capable of being drawn out and twisted together into 
a continuous tiircad, of more or less firmness and 
stiength, and they accordingly soon invent for them¬ 
selves some simple appliances for performing this 
operation. 
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Fl« and it« Previous to the introduction of cotton from f ndia 
PrepjMtion and the marvellous develojiment of the ctuton 
Prchiitoric industry in this country during the last rnmry, the 
most important of all the various kimk of tlirrad 
for weaving purpo«s wm obtained from the stems 
of the family of plants known as the Limm family, 
of which the flax has alwavs been (he chiEt 
member, Animal wool and sl!k- the only lutiira! 
continuous thread—have been chiefly used for orna¬ 
mental fabrics, but flaxen or linen thread lia'^ always 
been the most used and the most u«ful for ordi¬ 
nary purposes. The earliest sfiecimens of knitted 
and woven thread at present known are fraj'ntcnts 
that were found amongst the remains of the lake- 
dwellings in Switzerland, and which arc attributed | 
by the most reliable authorities, to the age n( simir, 
Thrae venerable relics are therefore prehistoric. 
They consist of small bundles of flax fibre, both raw 
and twisted into threads of various ihirkness. Some 
are made into ropes and nets and others knitted or 
woven into pieces of cloth (sec pi.nc iv). In Egypt, 
in Greece and Rome, and, with one or two excep¬ 
tions, in all the more or less civilised countries of rhe 
ancient world, flax was used and preferred above all 
other fibres for weaving purposes. It is rctnarkahlc 
that the cultivation and preparation of flax, even at 
the present day, is almost identical with that in uve 
in ancient Egypt four or five thousand years ago, 
Probably the reason why cotton hint, within tlie 
last century, almost superseded the use of linen, is 
because it is better adapted for prcp,iration am! 
weaving by machinery and takes more kindly to all 
sorts of abominable adulteration, so that it can he 
more cheaply put upon the market, 
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The valuable pnrtioin of 
the flax plant are tlie ilark 
brown seeds, usually called 
llmtid, ami tlie inner fibres 
of tlie stems, which by a 
severe course of treatiiiein 
beenme linen tltreiul. After 
the flax has been pulled up 
by the mots the seeds arc 
first shaken out. The plants 
are then made up into small 
bundles and immersed in 
water until they begin to 
ferment. As soon as the 
fermentation has begun they 
arc taken out of the water 
and allowed to dry in tlie 
open air. This process is 
called rttlina, and when it 
is complete the leaves and 
outside Jiicmhranc of the 
stem arc easily removed. 
The mots ami small stems 
are next cut away, and the 
main stems .ire tlu-n ready 
for the next operatiun, called 
ikulclun^, 'The purpose of 
the skutchlng process is to 
thoroughly dear away all 
remains of the outer mem- 
hranc and the short, nwlev 
veins of the leaves, and to 
straighten out the inner 
fibres and lay them all in 
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FUi and iti one direction ready for twisting into ilircad, Sharp 
Preparation toothed combs of carious si^es arc used for thjj 



skutching, coarse ones at first and finer ones after¬ 
wards. The fibres arc finally made up into con- 
venient bundles. By this process the filaments ot 
8 



the flax are thoroiiglily cleaned and separated, and 
converted into a fine, silky kind of tow. This, in 
brief, is the manner in which the best flax is pre¬ 
pared for the linen thread of to-day, and there is 
evidence to show that it was in just such a manner 
that the flax was prepared for the thread of the 
state robe of “line linen’’ given by Phar.itdi to 
Joseph in ancient Egypt as a mark of his royal 
favour, 

The down of the cotton plant and the fleece of the 
sheep need much less preparation than the fibre of the 
flax. 'Ehe former only have to be cleaned and the 
fibre cleared by the process of (unlmg, which will 
presently be explained, and the cotton or wool is 
ready to be ojicratcd upon by the who 

makes it into thread. 

Silk is produced ready spun by the silkworm in a 
continuous double thread, and only requires to be 
unwound from the cocoon, as the case is called which 
the caterpillar twists uiui winds curiously arouml 
itself when ready to change into the chrysalis form. 
When unwound the cnconn is found to consist 
of a continuous duiihic, thread of silk about one 
thousand yards in length, but of such exceeding 
lincm'.ss that it takes from ten to twelve lumdred 
cocoons to weigh one pound. So line, indeed, is 
the natural filament that twelve strands have to be 
twisted together in order to make the fliicst thread 
of silk that it is practically possible to use for 
weaving. The twisting and cleaning of these 
threads of silk is technically called 
and is a mast delicate and elaborate process. 

The operation of carding by liand requires the 
use of a pair of implements called tords (fig. 34), 
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Tliey arc made nf hard wood, and each has one of Carding 
its iiat surfaces covered with toujrh leather, into 
which a large number of points of thin steel wire 
have been vtry strongly and evenly fixed. A small 
quantity of clean cotton down or fleecy wool is 
spread as evenly as possible on the steel points of 
one card, This card is then held by tlie handle, 
with the points upward, in the left hand of the 
operator, who sits to tlie work and rests the imple¬ 
ment flat upon her knee. The other card is then 
taken in the right hand, and its points pressed 
firmly down upon the fibre to be carded. The 
right-hand card is then drawn smartly over the left- 
hand one in the diicction shown in fig, 3, which 
movement tears the fibres apart and straightens 
them out. When this action has been repc.atcd a 
few times the su.aightened fibres will be found 
lightly attached to one edge of tltc lower card. 

They can then be transferred to the smooth back 
of the other card, and with a few deft taps of 
the back edge of the one from which they were 
taken, may be made to assume the curlctl shape 
shown at the foot of fig. 3A. When it has 
been worked into this neatly curled form the 
carding is ready to be drawn out and twisted into 
thread. 

Spinning, as its name denotes, is the process by Spinning 
wliicli the sliort filaments that have been separated 
and combed into order by the carder or skutchcr, 
are drawn out and joined by being twisted or spun 
together into a continuous thread, or prn. This 
yarn can be spun to an astonishing degree of fine¬ 
ness. The finest ever known to be made was spun 
by machinery and shown at the great Exhibition 
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Spinning ofi 85 i. It was a cotton yarn, am! a pnuntl 
of it, it was sairl, would iiicasuce one thouyimi and 
twenty-six miles in length, This yarn was only 
made for exhibition, ami was of no [tractical use. 
The finest cotton yarn used in weaving is sjuiii by 
machinery, and rr/nr, as it is called, three hundred 
miles to the pound weight. Needless to say, the 
ancient method of spinning bv hand cmild never 
produce a thousand miles of thread from a single 
pound of cotton, but the haml-spinncrs t>f India 
spin, for use in the Dacca muslin industry, one pound 
of cotton fibre into a length of thrc.id which measures 
two hundred miles. The Eastern spinners can 
also spin wool or flax into varn ol' a huiulrcJ miles 
to the pound weight, lliese figures Jiavc been 
approached if not quite reached by good spinsters of 
Europe, 

Spinning 'fpg figurj j spinster (pl.atc v) is copied from a 
painting on a Greek vase preserved in the British 
and Spindle gjyjj j good general idea of the 

method of spinning by the primitive means, viz,, by 
the use of the distaff and spindk. It is not wise, 
however, to put much faith in the ticuiiis uf ancient 
pictures of this kind, as we shall have nreasinn to 
notice particularly when we come to cnibidcr the 
representations of ancient looms. Artists and poets, 
in ancient times, seem to have been content if 
they succeeded in conveying a general im)Ufssion 
of a figure or scene they intended to repre¬ 
sent, without much regard to accur.acy of detail. 
In this case the graceful figure is holding up a 
stick, the distaff, on which a tightly wound hall 
of thread is fixed; and at the end of the ihrca.!, 
which passes through the right hand of the figure, 



a spindle is turnings Ali 
tliat we can learn from 
this figure is that the 
distaff and spindle weic 
used in ancient Greece 
for the purpose of making 
thread, but neither the 
details of the process nf 
spinning arc explained nor 
is tile position nr action 
of the figure suitable for 
the work, When only the 
distaff and spindle are used 
for spinning, the diM.ilf is 
usually fixed under the 
spinster's left arm, so that 
the prepared (lax, loo-cly 
wound upon its end, may 
project in front of her. 
By this method of fixing 
the distaff the liaiids of 
the spinster arc both left 
free, the one to twist the 
thread and the other to 
keep the spindle duly 
rotating. 

The diunff (fig, 4) is 
simply a refund stick o( 
wood about fifteen or eigh¬ 
teen inches in length, at 
one end of which the (lax, 
or other raw material pre- 
paredfor spinning, is loosely 
wound in such a way tliat 
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the fihre*. can k reatiily tliawn nut 
and twibictl tngcthr! hy ihr sjtwiMrr, 
Tlie (listafl is snmfljmf-', jii’ioHgh 
not generally) used t'nr roftnn and 
wnnl—these arc fnr the mr>si part 
S|iun fsnni the ■■ardiiig'., which arr 
jaiiicil tm as rctjuirrii; iiut the distaif 
is always Used fur the 'jtiiinii)): 'il ilaa. 
When the ilislaff is filtei! iip, or ihe 
cartlings rcatfy to the spinster's hainl, 
she deftly draws nut a fesv fibnimK, 
sufficient, in her jtidgmrin, fur the 
thickness of the thread rerpiiied, and 
gradually twists them into an even 
thread wlthmit dctachin;' tli'mi tmm 
the disiaff or carding. When a 
lufficiciu length of thread is ih«s 
twisted it is attached to the spindle, 
which Ls then made to revidvc, and 
as it spins it assists in escnly iwisiinp 
the gradually drttwn not thread. As 
the iengili of thiead increases, the 
twisted yarn is w.mmi upon the 
spindle from time tn lime, tiniil n is 
Gonv'cnienily full; then the ilirc.ad is 
cut, and a frcsli spindle att.iclied in 
place of the full one (lig, 5). 

The. spindle (fig. (>) is simply 
a slender metal or (lardwond roo, 
frmn .six to ten iiuhes in length, 
having at one end, or in tlic centre, 
a round weight, and ar the other eiul 
a hook, or much, for the purpose 
of liolditig it in a vertical [losition 

















whc/i the ilircail is atiwhff) tti tr. t'fyo.i.Vs ^fr cf 
various weights atul (hmetis’t'ns, AW'nl-',-,.: ?« iV 
si'ie of the yarn for the fpitHiiog i ! vri sh sf '-v s-ir 
used. Plate v! ‘•Iiriws aiiriritl «p(;<!ir‘. {cr ffic i, i!i 
the British Miisrum. 

This mcthml of spiniiir.tt wit.'f '!•«<» rr. :> 
applianecR, the ilistaff ^iul ‘■piiiiPr, <.r.-ijn ih i i,<- 
been universal. It i* siiii tsvil by pf.rn;; ; r.; r-,, 
and the best, Mronpest, am! itnei linrahV •h’-rs. 
even now ptnihiccd by its mrai.-.. 'I be nsr!;,. 
also illustrates prriwtir (he ev nn a! .■< 

the making of a!! thrMl. * 11 ,e of 7; r ■ i' 

for spinning, whether it (vr iinly the '.nop r, j,f 
turesque, inciii.-fsai spinitin-,' svlirr! '-.re >■„ 

the clalwrate in.iclmi'-ry of ihr i'.;*. 1-, . 

dustry of the iiin tecnih eejitsov, f,:,! 1 ale; ^ 

principles of the ptmTss in ihr ira>t, 'Il.'j.- 
enabled the wink to lie earriet! loit w-.'h iju;/;.,, ,J 
speed and with gic.itcr e\.!vtnr'.stif rr ,, !!. 
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CHAPTER II 

THE INDISPENSABLE AI’ELIANCKS FOR 
SIMPLE WEAVlNcf 

The Origin of the Lomn—Lrwiiis in Ainlnu Art 
nud Literilurc—Egyptian and ('rftek Lrnitu-Tltc 
Essential Part of the The Cmu in the 
Warp—The Simplest Pracibl I.uiim—DcnKiiisia- 
tlon of the Ciost—Special Need for ihe Cnc-. in 
Long Warps of many Thrcaili—Propantfon d the 
Warp—Ancient Warping—A Simple Mttlunl of 
Warping for Domestic IiOomi, 

Origin of The weaving of mats anti itaskets from natural 
the Loom grasses and rushes can, of coiii’sc, he iiiaiiijuilarctl 
without the vse of any special applimuT for htilduig 
or stretching the materials wliTt in working, Hut 
as soon as pliant thread has to In* woven, ami any 
considerable length of web is rctiniieil, it hfomm 
necessary to devise some kind of frinnc to Iinid and 
stretch the warp threads iipnn, so tli.tf the weft may 
be readily interlaced with them, 'I'lii* more or ic4 
elaborate frame constructed for this ptirpoM*, with 
the properly arranged warp mminted tm it, SMp.cthc 
with the various contrivances added from time tn 
time by the weaver's ingenuity, has hy iiinveiwl 
consent been called a Imn, 

The representations of looms in ancient sculp. 
iS 



tures, paiinin;,:! aiu! s;r ^r.; •.. - s, v T' ^ I -. •*1 

and wlvit lew tljnc a-e, a?e >r. '--A' 1 

incomplete, ti<»! i" ‘ay iiifiifr--!, r" , rU- 

is difficult for the. imw r^pnf -'i * 

they could have hmniwi! cSirt••»'-'v. > a-! 

seems to have Iwen a m><'e atttai 'iis a-■■ -■/'‘•'•v n: 

suhiect to the anrirat p'^*; thai! jo f:.'- nr a> 

(heir alliiMuw m liw h"':!?, th- r an ''; •.> t 
various (ijtcratioris o! weavir,,; aiv.? ?!'<■.’ f** ff- 
frctjucni ami immsfiiip, aud jiu.i'e i,;-r 

that the wcavti'samlcmlH'-imrcr'ii'M ; i->- '«ii Af <• 
held in very hiph estimaiKm an- wne vrrv rat''.-' ■ . <■ r 
practised in tlir ann'en! w'uM. 'J'lr!' ; ''••■a- ah .. 
sions to the h«iti and t« leti'dr a't ttii!! ^ -tu ' 
in a sulwnjucni <:hajiirt,!>nt a I'fr-.r-.r f >. ti.r si a. 
able pictorial rcpificn'aV'.t.vs to'f'■■•'■in 'h ,, .-.t 
The most amirni i!h/na*■.<<!■•, ,< a' » .-'fry »n 

wcavlt)}!; arc to !»• i'amd asr.-tiitv’ '■■'■ : j. «■" nr 

in a tomb at lieni tl'' !•■' 5 J •■ S 

represents a warp app.urtst'Y vt ■■'.'.r.* <.■, n- 
ground, and a fi.nre m an .mt. -a •''.■■ a't' -ie 
wcaviiiji what inay he sii;."'■■'■d ;■! i-r a sjut, I -a. 
g shows an iipiipht ttar;"’ hai a >'■» t'-r;-, 
fixed to it, at wimh rw,- wm,',--;; a'l* «• i .■ 

One iii the wiiuirii nny ’**• t ■ ir .;■< 

irodming the weft iwtwrrn 'he -aa,)' (hjeA l!, ■ 

the other heating it tu.-rtiirr. A .atr- f av,'' a;i 
paiiitijii! reptc'sejns a !, "»» i.i i-ii’-.-n'- 
struction (lit:. lofi Tim r. a* ftn.r,., 

and .shows a wc.nrr very atr-iely at wj"‘« ai »n 
upright ft,line, on wS.nb !w n r'.idenflv wri.rr.o 
doth hy means of a ',r.>k hasisrp a hi«'.Je a« .n, c?i i 
No threads, lurtvcver, ni this 4 ,? 

cither of warp or weft. Tiirte. atr ail the !in>»: ,r,,, 
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Eeymun «t present discovcifd of rcprcsciilatums nf Eirypiiati 
^omi looms, except that there is a kiinl nf Iiitio|{iyphic 
on a sarcophagus of an early |icr:-.il wiiich is sup. 
posed to stand as a sign fur a loom, or weaving. 
The sarcity of these pirioria! rcrords « rerjurkahle 
when we consider that Egypt was tfie seat of a great 



linen-weaving industry, whifh tint only supplied the 
large domestic market with woven nutetiaK, hut was 
famous throughout the ancient world ior the maiiii- 
facture of “Riie linen," and exported great tpian* 
tities of it to contemporary nations with whom tile 
Egyptians traded. 

Although in ancient Greece and Rome weaving 
was a common domestic nccupatintt (iniurs,a!ly 
practised, as we gather from many clasor literary 
allusions, drawings or ocher reptcscmaiioii'. of loom'v 
seem to be even more rare than arc those of Egypt, 
Greek It appears that only in two Greek vasc-paimiiigs is 

Looms there anything of the kind to he fmnuL One of 

these (fig, n) represents the liHim of Penelope, 
and the other that of Circe (fig, la). T'licy are 
20 




both upright looms, and difFcr from those of Egypt Greek 

in that the warp strings are stretched by means Loomr 

of a weight being hung on each separate string, 
instead of the threads being tightly stretched all 
together on the frame, as were those of Egypt. 



There are a few other ancient drawings extant, 
purporting to be of Roman looms, but these are 
absolutely unreliable, as they are from Byzantine 
and Eastern manuscripts of later periods, and only 
show the kind of weaving appliances in use at the 
time when, and in the places where the drawings 
were made. In all these ancient pictures of looms 
the artists have shown the stretched threads of 
the warp, and sugucst the insertion of the weft 
thread. We can also gather that, owing to the 
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Whit miy different methods of stretching the warp pectih'ar m 
be learned Egypt and Greece, tite Eftypuain iicai^ tire weft 
fiomAnclent together down from ahm, whilst the Ctfceks heat 
Pictures of 



theirs up from Metu, This is an imptutant difFc- 
rence, and was noticed by the Greek hisiurian 
Herodotus when he visited Egypt. Beyond these 
meagre details we can learn nothing definitely from 
the ancient pictures, We may conjecture amt 
21 





aruiic, as learned aurlmrs and antiquarians arc 
ciiiiswiiti)' doiiif’, as 111 the mcilmds by wliich llic 
ancient wearers ohraiiicd the fine results which 
tlit'V ccriainly did, hut tlic lucturcs are no licl[s in 
the matter tri anytldiig beyond eonjcrttirc. It is 


.Vj;^ l 



, %nii, 
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bui, ii.— Greeii l.'imn. 

remarkable that all the artists have neglected tn 
tibcrvc and show tine siinjde but urrivctsid and 
iiidispcnsiiblc ciiiitrivancc used in weaving, the tiNE 
tiling we know must have been there, and without 
which no loom, however simple or complicated, 
could bo sue to Work nr kept in order by the weaver. 

iSy means of fig. tj the nature and value of this 
simple but essential part of the loom can he readily 
explained. The figure represents a board, which may 
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The Eweti- be of any Mtivenient i for the j urp/ie 

iijlPartof we will vay it « f«“r iiirhe^ wu!r by «xi«n 
»Loom inch® long. The conxlKn! ojj in ai tw, i. 
At thsctwli A,a and h, B a pwe of ii.ivitig 

a rounded edge, is fixed, 'fhe itcadingt aic four 
and a half inches long, mi tiui wi.cii fixal m the 
ends of the hoard they jitujcit sliginly Vevond its 
edges. No, l, b a wction of the hoard, shuwnig (he 
position of the rounded edge* of the kadnii;! This 



Pm. li,- Gfeek laaom. 


board, when fitted up with a warp, is ptthaps the 
The simplest possible form of loom, lint notwithMamling 
Simplest its simplicity many beautiful and iitgenimis namw 
Loom yrehs suitable for braiding and oilier trinmiing^ may 
be made on it, as will be shown in a ssibM tjucnt 
Pmctical chapter. At no. j, the board has a sumv! wmiml 
Demonitra- upon it lengthwise. In this case it is wound so .os so 
tion of the make a warp of nine sitings, but these inav be of any 
uoM m the number possible to the width of the Iwwtd. Before 
’'P the string is wound on to the board a loop b tnaitc 
at its end, which is caught on to the projeciing end 
of the beading at A, no. J. The, string iwing ItHiped 
on to the beading, the winding proceeds, and when 
the desired number of strings is complete the string 
IS carried down the bek and tied to the other 

24 



projectingeniinf thebe.idin!fB. Atno.4, thestrings 
on the board arc shown intersected by tlic twn rods C, 
in such a way that alternate strings go over and under 
each rod, In the space between the rodsj the alter¬ 
nate strings crass each ntlier in regular succession. 
This crois is clearly shown in the diagram between 



the points marked C, D, It will now be understood 
that whilst the rods C, arc kept in their position 
in the warp, it is impossible for tltc threads to 
get out of place or to get hopele.ssly entangled, as 
they otherwise would certainly do. This cross in 
the warp, sometimes called tlic /mjc, is really the 
one indispensable part of the loom. It is no doubt 
prehistoric, and is universally used in weaving, All 
other parts and appliances of the loom may vary, 

25 


Practic.rl 
Demonstra¬ 
tion of the 
Cross in the 
Warp 




The Croii and be of eitlicr the mm! c'lmp'ifaVil and cliH,irate 
in the Wsrp or of the nidot pmiiHc lirMfj’!'»», Inir ilii*. unipie 
yet perfect contrivance fur keciin!? t!ie watpai 
threads in order etiiinot )'<• dsspcii «ti with, and jj 
never liitely to Iw siiiicrcriVd, 

Special Need The Jiflicnliy nt kecnsiii; the w„tp ftoin tKttinp 
of Cross in entangled when only a few iliri’.i.K arc inrtl in u, 
Long Warps and when the finished work « imi inpijm! m h, 
of many longer than the loom itvcK, is not so very apparent, 
Tlueids jjy( j„ pijcj „f the fiited Inns, nr .nher hmits 
between which the warp is aire!* hed, rolltrs arc 
used, and it is desired to make •trvftal yards of 
material, and, added to this, ihr warp is to iiinsist 
of a great number of fine ilurad', the djilkiiity. It 
is clear, will be considc.',•})))' )!i< tea •(■(!, and, hut for 
the Cdiitrivancc of the rross'<>;r of tl,c alternate 
threads of the warp, w dcsiida-d aian’e, would be 
found to be insurmountahlc. Tins winild especially 
be the case with warps many yards in lengili, 
consisting as they often dn ol several hinnlreiis of 
threads of fine linen, cotton, in wool, nr, it may be, 
of several thou'amds of threads iif fine silk, 

Preparation A length of warp imii'ti liinjjer than the luom 
of the itself cannot, of course, be pU'parcd upon it, as a 
Warp short one may readilv iw. 'I’iiiv Ivini; the case, 
some contrivance has to be revirtrd to in iirdcr tn 
build up a series nf threads ol cstaciiy the fcipnred 
number, and of the length detrrtniiied upmi; and 
not only this, but to keep the thrcaiK ns nearly at 
possible at the same ltnsir»i, w that wlicn trans¬ 
ferred to the loom and stretched Ih'Iwitiv its frnnt 
and back rollers they shall give the weaver .is litile 
trouble as possible with loose and uneven threads, 
This process of preparing the tlitcads for (he loom 



is, obvioii!.lv, wlicti Wflrfis?, sail is a vfiv I'r'.'sfr ">> 

Wnt cac, rcqairiiii' fircat rx^is-ii.w atti! iJi Jb’- 
doing—as, nuy bi- M-ti <>f a',1 !!ir * «T 

connected with wravjii?, tmin iirftramr.,: t-i >■;(<!. 

The ancient methntl nf iv^rf.ia.v a :«e:hns ihs* Ae- 
is still prani'eil in India, where weavittg as a »•;■; V 'A «, 
domestic art siiil sitryivn, is as fu'dawt. A t iw 
sticks in paifs, f>'Sed npfipln ni the ?tfniati,.s v hh-, 
of the re(|uircd length. The wafper, ■.» . 

reds of iliread, in such a way 'hat tlev wd‘ 
unwind, tics the tlitcaii to the ftt'i pa t nt av j 
then passes along the line ftutn end ni fad, P-v i - 
wards and forwards, ctwiiii; (l;c sktr.idi a! cat h yatf 
of slicks, in order in kfrji the trit-.nin nen. rn 

he hits the tcquifc.,! mimhrr of ihrra.U pned n 

the sticks, he irncm a tni4 in the fiacc of !iir last 
pair hut one, at hoth rtnh ,) the r«.w, (sjof, <! up 
securely so that it ranntn '.; ;i rnit ,:i tir k-.'ai, 

Finally he hinds the watp Jjtnj’y t' pe't.er j|i y. 'P. 
ends, ltw«s il fmiii (hr sfik'., and w if np -; s 
haml-stick, or mils it into a ha’ii ennvernr;!! i',.-, a;!i j 
ing it to the Irnim and tmicnn is on ’«> the j-dim 

Amnre cnnijMct am! tinivetiif!ii, t’.-.u,;!. ■■^w at, A '■ 
method of warping )n the an, :rn! uji,-, ts hv tneats’ 'dft-'-t ■ ! 
of a Iwatd fitted op with a <•! r tViiji =, j 

of the row of sticks p’anted tn the ;U «(-•» 

is a very easy and effrcitve way of warj itig a rn-wte- 
rate numher of threads, aurh as wimid i«f rnpi sf.l 
for a daniesnc hwm, and at tfK satne titne jwitn dy 
illiistratw the principle, *■( w-arping, win,'!, jt is 
necemry for the student of weavsn;; m ,4 

clearly and lielinitcly rm, e n,f a1, s', wll hr weli m 
the next chapter to catefully doifths it and irire.n. 
strate its use, 

a? 



CHAFTKH III 

THK WARI'INU hoard 

The Warping HDarJ -Tht: Kcis^ny h'r Sirffigih 
in jll Wci'iing Applianus-Thr. Wsipm^ iSnitil 
in Uw-“Se{nritig ihc tif«’sts in the Wafp- 
ingSeveral Thread! atOiisC”- I'iic Kcrh «:tr iRfh'Jim- 
carrier,and iu Use in tunnrultin wiih !)<e VVarpng 
Boaril—The Futice Cro'.n-Tabitg mi' (he Votp”- 
The Hand-stich, 

The Thi board with iK arrangemriit of pr;is iiir wuip- 
Warping ing is shown in fi!{. 14, 1, J, aiui 3, It may 

Board be of aiij convement siic, according to tisr. place 
where it is fitted up, but it 'liouh! (Hit he kss than 
I six feet long by one foot broad, and it must hang 
firmly oti a wall at such a height fnmi the ground 
that the onerator can reach to any (lart of it with* 
out difficulty. On a board of the size indicated a 
warp of ten yards in length, and of any trasoiuthle 
number of threads, can quite easily lie waiped. 
A longer length may be warped cither by In¬ 
creasing the length of the board or by inercaiing 
its width and adding to the number of pegs with 
which it is furnished, One («:g added bchw 
each of the pegs 2, 3, and 4, will add four 
yards to the length possible to be warped on tlic 
board. The pegs, indicated hy the Iciicrs and 



numerals, mint not h<* !r-« tham s'M ''^7, * ' 

not more than nine mht^ ;ti ; r' -''. ::■<;« '.''‘-i * 
surface of the twsfJ. The ir.-si h rr;^7' 


® C_^% _A 

' O O ® 

[~- & 




(3) C 3 A SB 



(5) Wtsn CIWI IKTtW Okf*,s 



F|., Wj*- • g ft .;,J,5 

harii wotnt, mil jr« ih-ri l oe j; . r:- , ts 

they have ut kat a j,f?rjii uti-.st ucl.fi' •-■ ■•..f ' 
dretls of ihtaiK atf I'.ieti'hnt - ' r.i-■;•■,,» 
must he well irak, he f-rjtrifv itjfxsV i- -• u.i 
nicely nmnded cmk 'tf.r !«:*«„ :rw':! j > 
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Wifpmf 

B«at 4 


Netettilf 
far Strtnuli 
in )li 
Weifiiii 

Apftliineei 


The Bo>nl 
in Uie 


In; wtoftf! mA 4.:!'«>>*<'-V an-i miM rmt ht 

b\<i '})«n '.lie 5IS>'’i !■’ riiMltiifw <i n,!ii frr! !« lengih, 
ao'ian ami a ha'', ■' rr?.' Si may l»r reraadcd 

htrt—an^’i :i fann'-' if vr-ii'i I'fi mntit fmphasis— 
tiwi, 'P.viR! ArriiAw* winr tkk lmm 

»unp?'^ TO PP Mt.'OS MK-'K'.ff* IH 4 t. -.VinSI-t) AT 

PtasT Ai’rrAP '‘ffPi'isuv. Tnii wj;'-nr of the 

nKWATPn MAil’.i* nr ill* W*n I' -t !lff,*, Aitn 
THS MWl.TIPMPtJ • * THJ MA’it IHMAOIt 

m WAW*, aa* wi'tH t,j!*A'rFp ihas wot-m a 
iorhwj.n. 'I’isc jfyA markrd A an*! !'-, ami filled 
in »!i(l biaek, <i)h!! )«■ m'-ttAlsir, !mi ail die niheei 
ihautd l»e iiimly (ivc*) m die 'I'he ijwc be¬ 

tween the pcjr* A am) !1 tim« m.t i.e Irv- than anc 
foet, ant! the *pafe Sirnvrni H aii<5 C 'i* indie*. 
The space between pf^;* I) ami K si-niiJii alw be 
one foot. 

The heart! Iwinp rrady ami Ssi*-*! !'•- i'* place on a 
wail) wc may nnw pfiHerd in ucr Wc will sup¬ 
pose that wc rtijiine tjurr a stiui! w op, of My 
Went* ihreatb., ten yaiiU intij;. We i.A'' a reel nf 
thrm and, piacinn it on a siMti fml of 5i(» * wire, in 
order that it may turn freely, we If pm operatioiH by 
tying one end of the ihfead to the mnsahlc peg 
A (no. a, fig. 14). Nose, htdiimf. ilte. wire with 
the reel on it in wir left hand, with nur right 
hand wc guide the thread miitr [wg B ami mt 
peg C, Then, following the dniied line iliown, 
wc carefully guide the thread tiutsidc (lep r, a, 
and 3 back to peg 4, then to pe;ti 5, h, and y in 
succession until it reaches peg D, whirh it go« 
urtitr. The thread must now be. cariwd w/rarid 
undtr peg E, and thus begin its return. Before 
returning, however, it will be well to nnnparc the 



thrcMl on the bosrtl with the dnttpil line of the The Hoard 
drawing, in order to make Mire that we have in Use 
exactly followed in its roursc. H.ivini' ascertained 
that all is well, we may now carry the threaii mr 
n on tn |>i:g 7, ami so hack in the same cmirse 
till we again reach peg I. Having cariieci the thread 
over peg I, it must he taken khw C over I) and 
arrive hitw A ; this will cumpictc mie ennrse. 

We have now warped twn threads, and the warp- 
iiif. board sbmild Itc as rcprcsciiicd at with 

the threads crovsed Itciwceit pegs H aitd C, anti I) 
ami K. Takirtg into eonsideratitm the stv.c of the 
board, it is dear' that we have warped two threads 
of a limpth of ten yards between the twn crosses. 

The second thread iarirtg carticrl roiirtd and rwer 
peg A, goes imttr B, fitllowiii}!; cxartly the course 
of the ii’rst thread, ami duly arrises at Iv, then, 
fnlhrwing the. scrond thiead hack, it reaches A, 
goes uirilcr and over tire peg, and four threads, mil 
nf the twertty rer|iiircd, arc warped. By the time 
ten forward mid ten baskward jmirncyr' arc made 
our sjuiidi; warp of twenty threads will he linished, 
and m.iy Ik removed from the hoard as soon as 
the CKi'-scs we have taken so much trouhlc to make 
are sccuieil. T'ltis important imiicr of securing Scciirinp the 
the crosses is easily done, hin if forpotten, ami Crosier 
the warp he removed fiiim the hoanl, it will be irre- 
trievahly spniletl, especially il it consists of a great 
inimluT til fine tiireads. Not only the labour, 
but the ilitead itsdf will he wasted. Fig. 15 will 
make clear the method of operaiitin. I he letters 
A, H, C, I), and K, are the peps nf the warp¬ 
ing hoard. 'Hie thiik lines arc the threads of a 
warp, which ma\' be of any number, large or small. 
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KriWPfi! l'‘ ij!(! BjUnJ Hjiiii 

K, li'f tw- 'iKiputam 

ifi'i' fiicfi >■( ji;e j|(4r. 

rri’»'fbirai!', 'I'lie thin iines 
tcptrvfrtt 5 w<i jt’.fSCTfd^iTongj 
fi'/tWf cnsij, rjih »!!'«(! (WO 
Vjf4t ("Up, wliith hjiic ksn 
•■nwf'icii firm ih-* ftnni m tisc 
of liir wjrj) mad« 
bjf ihi* j-r,C'‘C* 3 f 1 ‘! K, TflRC 

<•<(?«!. !iatr ihs'tt Sir-ti 

i(C!w<rfri !fir ftnf lltrwd 

and die Ss'Mtd, Mtt i'lOJight 
'.iiuiitj'li (Won (hr hi! k i» (lit 

f!M>!c tty (fir |teg« B 

WiiJ !). I'lie r!i4\ f>)' the 
cords hsvr finitly tied 
ic^eshrr, and hy (heir means 
ihc cto'S is ynirMly K;uircii, 
syhsteycr may bjtjicti lo the 
warp. It wil! he nniirctl 
that (here k awolirr ytms in 

the warp hetween pep B ami 
A, but tlii' is m« s<i impor- 
uflt, It k wwf\t!| ivisweur, 

10 paw a shmt cnnl ilitouph 
the loop at peg A ami tic the 
tlircmfs all Itrpctbcr- If our 
imal) warp of twenty liirMtJs 
were now nkcii oH' the 
board itnd the cords which 
secure the rr«w stretched 
out, the two ends nf the 
warp would he tcprescitted 
by ng. 16, 




















































































To warp l! k a v'fy ff.'i'.'Mir p7>'.(Tft'.-ft)< tt) wjrp 
KienS a pal iiuirik: <4 thrcar;**, nwr »! a anj 
Thrwisat unly n »<!*;«?!!« t<i »/* m fudcr iliai 

o»«* Ae principle tst rn'';:!'? ms4 dro. 

Eighi rhrrsd^ c.?n ra^ii' !'!> w^ijifiJ t^jgetiicr^ 
« that when ihe wasper i;a» tarnni (hrm wks 
from Ac peg A w E and Imi i a^yro, sjsucn 



Areads wilt be placed itt ntder. Tn efTect thic aving 
of lime inJ labour we muar rw a f n'!- «r ft/fw- 
The Carrier (fig. 17), The iKtlihiH'Otfirr ia ati ribiong 
Bobbin- frame, in which there li rown for eighi !»ihitii« a 

«rtlef. stand and turn, when they are fiitn! up wiih who 

for the purfK»e, A cmivenirnt handle hir fw!Jin| 
the frame ia firmly fixed to it at the bottom, 
The top of the frame is pierred with eight holes, 
and in the bottom, »rr«pomlmg imiri arc ilrilleti 
about half through the (hicknctt of ilie wiak!, so as 
to fix the ^ht wires and not allow rlicm to Ml 
through, The wires are pawed [lnuugli the top 
3 + 




cdce of the frame, through the bobbins, and are then The 
caucht and fixed by the boles in tlie bottom edge. Bobbiti- 

As the frame is held upright, the weight of the bobbins carrier 
standing in the frame will be found to give the 
tension 'to the thread which is required for warping. 

When placing the reels in the carrier care must he 
taken so to fix them that the threads all unwind on 



Fio. iR,—Two Position* of Bobhin-carrier. 


the same side, and cause all the reels to revolve in 
the same direction. 

Having gut the bobbins pro)>crly set up, tlic 
ends of the threads must be gathered together and 
tied in a convenient way for fixing on to peg 
A of the warping board (fig. 14). The threads 
being fixed to the peg A, no 1, fig. 18, and the 
carrier held in the left hand of the warper, in an 
upright position, it must be t.akcn past the pegs B 
and C and held there a little above their level, 
so that the threads are well separated and taut. 
Then with the first linger and thumb of the right 
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The wMfurt ni«^! i k t'i:* -ml <l!.iw down. 

BcibWts- wards fbe wsnui, f^unrh, >.n\h, and cu’!;;!. threadi 
airier as miml'-ar*} m ii*’- i, fi.". and jd.ux them 

t'lk'W jW}! B 5 t! rhi* wnr jW-nrO'.-i as Skr lin; tiiicad 
in {he warp cl" leit was p’a<Tii. I'iiis ■*)!! leave 
thrtasls t, 5 and 7. al-n'.r [ke pe;*. Again 

Isphisnina;, ike iks-ads a '.'i/ia fu!!? '■f (I'.'tsement 
of thn: tafrser, txk fare rhai {k.rv df« !5>i! s!ij) off 
peg B, the fj:sr, ilr-d, (ici, ari/i '-rvetrk ilifcads 
tints! Iw jt.tkeil OH! ai'i.l j>h!'''iS <ii.iv!ns'at..s w a* m 
place ihrin irluU' itc;; ti. Sraiin,*, liiteaik j, ^ 
6, anti H ah<wc s!. 1( ss'd iieew hr i<v..i»ii that 

wc have a trrssii.f; cl aireiiutr {ijira.is l.ftwecn 
pegs li and C. Aftei inak:!)}! innte sine iJui tJie 
crowing !s cc«frer'.,ihe ns-!i! sidrads iiinsi hr l.•fJlspcli 
hy ihc righl ham!erf she sv-epn arni c-itrir.l skijily 
round ihc scseii pees m >-s.if!!s the vinw tnutse 
W the iMiiglc thread was tai! fd ss!.fu guided hy 
the dciltcd litre, ii". j, fc,'. (,{. Aliei Living 
traversed the serm jirgs '.he uuorr airi-.rsai ihe 
peg 1), It is tint ner'rs'.fiv '■'* ’ 'ke a cu-ss nfsingse 
threads here, as iii H, C, h-.i! (he ejVjii 

threads must he taken hhu- peg I), t;' and itmkr 
peg K, ilicn me peg D, aw! sn (%(i k aiMin the 
wliolc round to peg t. When attniii;' a‘ peg 1 the 
carrier must be transferic.i to the rrlii hand, with¬ 
out twisting the threads, w as ut tease the left 
hand free to manipulate the fciurn t:rt>ss hnween 
pegs C and B, 'I'he poutiiiii of the carrier and 
threads is now repiesniteii at tw. S, fig, )B, 
and the threads marked t, $, am! 7 nsiKi be 
pulled down and placed kitw peg (.1, leaving 
threads a, 4,6, and 8 above it. Again wsih a slight 
movement, the threads must Ire tiphtciie.d, and 
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threads a, 4, 6, anil B placed kiow peg H, leading 
threads i, 3, 5 , and 7 ahtn-c it. Tlic' rwsrs ate now 
complete, and it only remains to take the rtronp tii 
eiirht threads lnhw and ivtr (rcit A in order m Itnhh 
the first piiRTKE, as such a collettion of thtcails 
warned in one rnnnd is called. I’lie use nl the 
pnricc errss (no. 3, fig. 14)^1!! k esrpiained later 
on, Before bef'lninni* the wi oiid rtnmd it wiil be 
well to examine the ihrcads heiwccn peps C arid I! 
in order to make sore that the sixteen threads ate 
all "in the ero:-s" in proper sueecsMint, a-S they 
will certainly he found to he if the skive ditei* 
tions have been acimtatrly folhwed. After a lm!e 
careful practice it wi.l Ire found that, the p'otcc of 
eight threads can he w.irped in.the same lime as 
that taken for war ping one thrrsd. A* smrn as 
a few iHirtccs have heett w.trpfd it wdl he huiiid 
dillicult to reimimhcr how many thrr.nk .ire parhrted 
togctlier on the peps, mi it kcomes ncie'saity to use 
somecoiiti'ivaMce for rcailrlv emirriiirp them, in ruder 
that we may know examiy whrrt the, warp h 
finished, 'I'his account can he ipotr easily kept il 
halta yard ol nan (iw tape or cidouted cord he aitached 
to the top edge of the warping hoard above the 
portec cross (nn. 3, %. igp ’I'i*': '-’jw has to W 
turned hack until live pmrres have hern made; 
then it most he allowed to hang rwer the hnnt until 
five more have ken liuik up, attd vr on, Inrward or 
backward, alter every fifth p-otec, Hy this mean* 
the mnnher of poftec'i can at any time he eoonicd. 
Thus, five ponresol xixieen thtcadv Ciui'.rin eiitliiy 
threads, and these multiphed hy rite nunihe! of fives 
warped will give the total ttuitilrer ot litre,ids reached, 
I'hc warp, (il'any reipiiicd mimher of pottcev,kini; 
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Tikineeff finkiicd snii she tmm » (tifcrid at 

tlieWjfp p, H may 5)f ’.akcn 4h«t ft*.! iml wotiiitl 
on Id 8 for rtmicmERfr* in iMrnfrning ii 
to tSjc IrxMft. F‘!f woni wia.rh wci sftcrwardt 
k eiicplainf.«i, it is nrcf^saty in w;inimg on to * 
liajidstiek, U) Wpn as toi fog ntiiHK, nf slm warp^ 
peg A, %. 4i «fo* writ lease the {wtice croa 



otittide when the warp h all sviinioi rm m the 
stick. The hsmlstak sli.mhi fo a short fwmri 
stick, smomlti^ finislicrl ami with rmirnlrii cm!s, in 
siw about an inchanJ a half in 4 ametrr hyciphtcen 
Inches long. This foiii|t tea 4 y, the warp must b« 
firmly held bj* the kit tumJ of the svarper at the 
point shown in fig. 19. t he pep A is then w be 
removed and the iwipnf warp lakcii in the 
hand, the fingers being thrust ihnmph it, The 
loop being securely htiti, the kit ham! h ircc w 
remove the warp from pep C and !i am! from 
peg 1. The cress having focn previously jcctired, 
the loop between A and B may fo made of a 
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coin>(;nient length fttr th"? nfst nfflutiu)!, whirlt a 
careful stutij of fig<. 2 i atni jia will itrakc ({uifc 
clear, » that it iicnf'; no verbal ricsrfi}nimi. !? 
may be rcmaikcii that i)ic buifr sh«iwn in this 
figure is a must iisrltt! onr, aiifi is rnttrli uscil m 
the fitting up Ilf Itwiii*; it sli-mhl then'limr be wr!i 
iiiasirrci! once for all. Tire Irmp b.avirti! hreii 
former), the liaiiilitlrlc ntnst hr iovcitn! an/! rJir In ip 
tightened as indicated in tire Iniitom (iirsipartnicin 



bui. tx «'Uan/!siifit and Wasp tuP IV,;( A, ti, C, 
and t, i uf Wjryioit It'.ard. 


of fig. IIA. I'fie W.iip Irrnjtrd rut to ilie b.tiidsr.fk 
readr for wiinliiip rdl tile pegs issimwii at fig, i:'. 
It tnav be finirul advivaldc tn enlist the help of 
an asslsunt in titkiitg (iti' the warp, espriaiSv to 
hold it at tlic pegs and pirvent its comm;; till t<>o 
freelj', 'I'lic warp may nrnv lie gtaihwlly and 
firinlv wound tipitii tire siith, t',ite hriiij; taicen tu 
sun the wmdirtg in the (lirectiKtt of the arrnw, 
bottoii) ctmiptirirircni, It,;, 2 !a. If wmrttd in tls’s 
direction the warp will nut shp rmnni the stick nr 
come loose, When the p.-rlcc ctriss is rraclird 
the warp may he taken olf the jreys U and E, 
arried away ,ind kept rjuitc sricly trl! the Itmm is 
ready to receive it, 


Tawng off 
the Warp 
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CHAH'KR IV 

THR WARI'1N‘(; MII.I, 

The Wjrping Mill nwctuf)-' for Full Warp 
•"Description of the WjHjntg Miii fur Silt-wciv. 
ing—The Bobbin Fratnc •■'rii!' iIcil,*hltKk“* 
Dcmonjtrjlion of iprcJtling i Warj'—Kejjiibting 
the Length of W'jrps—Tlic Hcd—Thc (ktiicrcr 
—The Count iiid i.ength of Wsrps; luiw cjliu* 
bted—Threading the Hcck—Bc*.',liming a Warp— 
Tilting the Cron—’The Riclict and Wheel of the 
Heck-block—Mending Thieids, 

The Warp- ALTHOUGH the warping Ixwrtl tirtCribtii in the Ui 
ing Mill chapter is very useful for small warps nf moiicmc 
necessary for such as would be used in a ilimictiir loom, 
L^g Full Is eonvenkiit for very lung warps, nr 

accurate enough for warping sesera! tlioosands of 
fine silk threads. For such w,ni ps is ilicsc a warping 
mill is necessary, on wbkli, if nerd he, as many as 
twenty ihousaim threads can be made into a warp 
of a hundred yards in length, 

Description The warping mill now to be ik'crlbrd is of the 
of the Warp- kind used in conjunction with the silk-weaving 
ing Mill for draw-looms of the sevcntcentli, cightmith, and part 
Silk-weaving of tPg nineteenth centuries, It k pctlcciiy adapted 
to its purpose, and, lifccthc draw-lt*om itself, \m the 
result of centuries of gradual development. 

The warping mill, %. 22, is nude entire! v of hard, 
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tough w{»d, perfectly smooth and strongly fitted The 
together. Its chief feature is a large skeleton reel, Warping 
AAA A,generally five yards in circumference, though Mill 
sometimes seven and a half yards, and about two 
vards long. The reel has an axle, K, which has a 
long iron pin at each end, shown plainly at no. 2, A 
strong frame, consisting of two uprights, C, C, and 
two cross-pieces, D, I), 1$ very firmly fixed up, and in 
tlie centre of the bottom cross-piece there is a socket 
to receive the iron pin, E, of the axle when the reel is 
set on end in its place, as in tlie diagram. The 
reel is kept in an upright position by the pin F, 
which passes through the upper cross-piece and ter¬ 
minates about ten Inches above it. This arrange¬ 
ment allows the skeleton reel to turn freely on its axle, 

A grooved wheel, G, is strongly screwed to the end 
of the axle where the pin K enters it, and another 
wheel, H, also grooved, is attached to a handle which 
can be turned hy the warper, who sits on the seat I. 

The scat I is movable, and may be placed in any 
convenient position, being kept there by heavy 
weights, J. The grooved: wheels G and H are 
connected by a continuous cord, as indicated in 
the ground-plan, no, 3, It is now obvious that 
the warping reel may be turned at any required 
speed, and in either direction, by means of the 
handle K, 

The front upright of the frame, C, is divided into 
two for the greater part of its length, and a solid 
block of wood, L, is fitted to it, so that it can slide 
up and down the frame opposite to any pare of 
the reel. Fig. 23, which is an enlargement of 
the sliding block, will explain this mechanism. 

Between the uprights a pulley, M, is attached 
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Thf » that it will revolve with the reel. A hole is 

Warping made in the cylinder near erne endj a strnni;, stmwth 

Mill cord being pa^wil through it, and a fcnm udi m 
prevent its slipping out. This cord is nott passed 
over the pulley N, down to the ptillev M in the 
block, then up again to the supic (), ami tied 
there, 

The Bobbin The side elevation of a frame made to hold » 
Frame large number of Iwhhitis of silk or other thread, is 
shown at QQ, no. i, fig. aJ. A front view of the 
frame is given in fig. 24, The wires tm whit h the 
reels are placed arc fitted into holes drilkd half 
through the sides of the uprights of the frame, 
On one side a gronve of the same depth as the 
hole is cut, of the shape iiitlicamd at RR, so that 
the wire can be removed by lifiing it at one end 
and drawing it backwards. This « nemsary for 
changing the bobbins as they hetome empty, The 
position of the frame, in regard to the warping 
mill, is clearly shown in tlic drawing. S, fig, 22, is a 
strong staple screwed to the mill frame, (Vnin wliich 
a cord passes to a aimilar staple fixed in ihc centre 
of the bobbin frame, fig. 24, .S. Thh cord keeps 
the frame from falling backwaniv, and at the same 
time allows it to be readily adiuitc.!. I’lie frame 
stands freely on the ground, inclining hackwards, 
and the weight of thc bnbhinv of silk, added to that 
of the fr.amc itself, gives just siiffirieiu icnsinn to 
the threads when in proem of warping. Before 
going into further details, the aciimi of the warping 
mill, in so far as it has been described, must now be 
noticed, 

H i *’*°'^*' the 

neck-blocs whole mechanism of the warping mill. CJn it the 
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appliance for lah'ini^ list (mt is fastened. It is The 
also the means of spreading the warp truly and Hcck-block 
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evenly upon the large reel of the mill. The 
apparatus for taking the cross will require careful 















Deraoniiri- wplaraticin of tkiaiH. tm! ncrv-ihitig for 

tionof spreading and rrgsdafia.t '.lie warp has itecn dc. 

iprtjtding t scribed and is read)’ i't r d<-ni'>!i'*ffa!;<isi. For ibis 
W»rp purpose a sinrik fee;' of s'o.-iir tbfcaif mu'.! k placed 
on ihc reel ftamej ft,,'. a4, at aKoss ilc. tciitsf, 'f 
(«c also no. I, fii'. 3 J). The ihtttd liiic passing 
from ihe ret! atT, fig. aa, indirairt, the emusr of the 
thread, At the point ni (!ie blr-ck rnarkni U (no. .j) 
t temporary screw-eye it* ftacti. Thronpii this the 
thread is passed, and tied !o one «>f the sia-rs of the 
mill reel at V. By the tHfiiiiig id she haiiiilc K 
the mill reel will k made to te'.olte, winding the 
thread upon itself. The tinrad wsSI tin! be waund 
horiMntatly, hut rather diapdiial'.y, and, will Kiadiwlly 
rise on the reel, utuil it wil! be found, on fietoiiijde* 
tion of one rcvo!ut!(m,t!tat ihcseeinn! oinnd i-f thread 
will kgin a little spate above tJ'f sia!!!;*:; point of 
the first, V, This h imin:; to ;i,e *mi 5 on whirh 
the block is su5|ieii-!ci) by ti e pul'ey ,M (ijg, ii, 
no, 4) having been shiittened hy bein;' womiil upon 
the cylinder, 1 ', at the op «'f th’- .ntJe. The 
shortening of the cotd has gMduaiiy f.,iv‘: the hlrKk 
L,aiid if the cord and tylmder are ji:<,j«rtly adjusted 
the block will have rhrn an eijnal disnincc .ii each 
revolution. Conserjuenilv the thtr^d will kexaalv 
distributed over (he mill. Now, K ii c thread be 
fixed at the top of the reel and the lanti'ie turned 
backwards, the reel will revitivc in thr npjatsitc 
direction, the cord unwind fnun the . *. Inttler, the 
heavy block dcjcend, and the leitinii ilirrad will 
follow exactly the same course a,s the litst until it 
reaches the bottom. In the same m.tn!ier, if a 
hundred bobbins were placed in the ftaiiic and all 
the threads drawn through lire eye in the block and 



tied together to the mill reel they woisltl be laid and 
spread as easily and evenly as the single thread. 

Again, any length of warp desired, from two 
yartls to a hundred, can he measured and determined 
at the beginning, by the revolutions of the mill reel, 
t'nr instaiirc, we will suppose the block, carrying 
the warp, is woutid to the top of the mill, This is 
always its position oji starting. Let the warp he 
tied to one of the pegs on the top of the reel at X 
mi. I, aiul^thc handle K turned so chat the block 
descends. The mill being live yards round, at the end 
of one revoliitiun there must he live yards of warp 
on it. It foll(iw.s that we have only to count the con¬ 
volutions on the vertical line from the starting point 
and multiply them by five to ascertain the length 
wtmnd upon the mill reel, For instance, if twenty- 
live yards of warp arc required, five revolutions of the 
reel must he comideted in each direction. In order 
to mtike diderent lengths of warp at will, there 
must he provided some means of holding the threads 
at the jicginning and end of the length required, 
I he liist and la^t ol the pegs, five in number, 
■shown in fig. 22, no, i, at Y, W, and X, answer 
this purpose, The three pegs at the top of the 
mil], Y and X, are fixed in that position, as the 
warp always begins at the same place. The 
bnard in which pegs VV arc Inserted, is movable, 
and is so_ made that it can Ire fixed by a wedge 
at any height on the reel between any two of the 
Staves. Hie threads arc first looped on to peg Y, 
and the mill caused to revolve in the direction 
of the arrow Z, When a place on the mill is 
reached where it is wished to terminate the warp, 
the peg board W is moved to the spot, the 
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Demonstra¬ 
tion of 
spreading a 
Warp 

Determining 
the Length 
of a Warp 



Dtieminiag tluresd'i »tc Iwiprsi munt! <hit fici;, a,,^ 

ihe LciiRih slic motHin of the »cfl As site Woe!; 

of» Warp cwiiiiUifv to fail am! nw Wtwrcit ii,r i'»p of t}ij 
mill an^ ftfj: titt tlwfS'H r>l tie warp wj]} a!i be 
laid of an equal iettj.!!h. 

'['lie spares between (he t omi.Iv «( flitfat! loimrii 
by each rtvoiwioii ran he fritrrai-l in- aliciiti^ 
(he si?.c of (he ry’ijiiiicr V, usi. r, fp;, 22. An 
incrcise in (he %',/t of (he eylimirf causes the 
block lo fisc quirkrf. '2 hn i»ts the (hreat! in i 
Sfccivct diagimai ami iiittwsrs the s|-.tc(. |icfwe«i 
each fimiul. A smalirf rylintirf, o( has the 
Ujcofthc reveisc effect, 'riic p-pv X, t»n t, aj, corre* 
Filed and spend with the [tecs 11 ami C tn the diagram or 
Movable tiic warping kwil, lii*. 14, aii>i the pegs W 
F'8* with the fsegi I) and K. ol tnat appiiance. 'j’hc 
former are for me in Imildin * the a toss of'alttriwic 
threads at the hcgimiing nl a warp, ami the latter 
for making and preserving the pnrirc vrtM at it! 
end. 

TheHtd The next detail of (he warping tni'l to be 
dcscrihcd ii the important WiiiHt winch gives the 
name to the bhtek I,, fig. 14, hy niratu of which the 
cross in the warp is made tivtne ra'iiy, however 
many threads arc used, Fsg. 25 is a repfcscfna* 
tion of the hrck, which sc ibe mime given to 
this useful appliance, ’1‘hcic aie v,r!ii*ns’y eon- 
stmeted hecks in use, Imt they arc all made on 
the same principle. The tirawini' sSimve cnic of the 
simplest both to make am! keep in repair. It con¬ 
sists of a strong, hardcvsiiKl fsamc id' an MlHun?, shape, 
• having an attaciimcm, at the imtioin, pincrd witii a 
hole, by means of wliich it is lirinly fasiciicd with a 
thumb-screw to the hcck-hlnck, asas N, fig. 24, On 
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the insitle, at both end'?, the heck n-ame is grooved The Heck 
(B, iig. 25), and two smaller frames arc fitted 
into the grooves loosely enough to he easily moved 
up and dovvii in thcni separately or together, Tied 





Fia. ii;.~The Heck. 


at regular intervals on the two small frames, are a 
mimber of loops of fine, strong thread, its in no. 2, 
which shows one frame detached. 'I'lie loops arc for 
the purpose of hnlding a row of eyes in tlic centre of 
the frame. I'hese may he cither smaller loops of 
string, as in no, 4, or smooth glass beads, or idbUs, as 
they are called in weaving (no, 3). These can be 
oluained perforated with three holes, one large for 
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TkH«i Jo fw'* jwj iw«i *.!r„!!iff ons 

(is; (iiriH i'» sk \-„n. For the 

• pikr tf fkanri<s sv,!v wv<-!i -•'r .,iwsi im the 

fiawK )i! i>r n. Any sminki, iutwever, 

tiMv he v.^ei*. fa(i‘ iMtuf tnii’-: hasr si !rw traif 
» irrAJiy li'.ij-s au trr >. of tm the 

hchiima^eS'tlieuseil 
ill nwSJiiit » tid'ir mv.'i k fi'isy ry. on each 

frame. The <!) the eveiami linijn im ihe 

seemsii framt; fhtiwn hy !!« tinr. ni iin, 3. 

The 'l'h« twxt nj'ptniaye i»* ihc firtk-hlml; (o he 
Geihtrtf dcscfiltetl ij {I'aecd a the htik nl it, Mpjti.'.Jtc iltc 
wnuc nf tlie lieck I'wme. .t i» nrewed 
to ihe Wrx'k hi ftf!. iw. i, A, No, j is 

an eniar^cmriit (.-f ii. It w:I! I'c !<* ioiitist 
of a block of woiii! .':t ’iiiotsh'i iw very 

smoothly hnishtil, aho'it five liaiir', hv tlnec iiicho^ 
and an inch and a i-alf tlntk. I'wjrriii'!;; hum 
the Wji edge arc two atimit' steel ['inat*, aiiont 
three inciiw intij’, and two itn hrs Ijiwn 

tlicsc points wo Kiiimi, fndhov, N.swimii j!e,js arc 
made to fit. In the duwmy, one of thcrf, B, is 
rcprcseituJ in its plicr <m tlie j«iiw, hwt the ntirer 
is shown separately at C. 'leif jwjti air not fixed 
on the poinB, but arc fitted mi tlut titcy will easily 
revolve on them. The reason lor these prijs kiiiy 
loc»c, it to prevent frittitin wlim a larpr number of 
threads gathered together is |*assiii,t tjmi k!) itriwccn 
them, from the reel frame, through the hrik, m be 
spread upon tlic revolving mdl. 

Theiegn- In the centre of the hcck-hlnvk shown in fig, 13 
H St 0 a ratchet and wheel will k nlscrvcd. This 
neck-block is^ to enable tire warper to regulate to a greater 
iticety the spreading of the warp on the mill reel. 



"fftir Rfy's* 
iist.t'Mix* 



7’hc section, fto. a, «fiil r)k5'’a’iJ !«5 f-'i'iVin'i*.;). 
The [Hillcy M is KHuehett t'< ’h<* <■! **■'■0 fJiJ 

wheel by a jiTCc «( ».'.tr;a5,, w). rJ, ci:ii tlx 


wheel being wriiei;l ever to wmtH ilte ri'f4 

on w the .ixle and litii!i*«t flic j-nllev (leatet t<i the 
block, This has the dies i of tai^inp, the Idm-k a 
little, ami prevents the actunmlatiiip threads r f ihe 
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Tht Regti' warp fmm up i« '•‘ne p!w« 'Hi ?J't« mill, at 
lawc of tfi® thef Wrtiik! nihtfww tk*, 

Hcck-biwl 'i'lje dcwfspttw* iks w*’p!t*.:i mtl} ta now 
Tha Count coraplcsc, ami it wtjy tcfnains sd dcm/jiwiratc iis 
and Ltn|ih «w in (iie ptriwmimn ni a hm warp of fin® silk, 
ofWarp say of twenty thiuiwind tiifcwi!, fifty yartk long, 
In warpinp, the fiiat tivin,; t» tietrtmine is the 
numkr of twWisw of tsik to i'o ttwi!, ?»i<i tn arrange 
them on the bohlnn ftaitm, fig, ^4. 'Dm fiame must 
be fixed in the pwilum ihnwn at fig. 
no, 1, and alt the other fittnsf^ of the mi!! must 
be in working order. Fifty is^thisiiis will k s 
convenient number, as twenty t!t<'n»a(t(! divide* 
equally by fifty. I'hH imttikr of Wdnn' will make 
each porifc cottM of o»c bvindm! ifitead* (tee 
Calculation* pp, 34-37), h mttsl next he c-ikiiSaini how many 
eccwiaty In portecs of one hundfcil tliteads each, will nuke up 
''f*rpi"8 the number requited for the wlmk warp. 


JO,OOr» r too aw. 

Two hundred iHirtees, then, will k needed, In 
order to build thi* number up on the wafping mill 
‘ vbc hcck-bloek must be C4uw<i w travel down and 
up the mill frame two hundred tinir'., a crtM 
being taken at the begmnitig and the end of etch 
journey, 

Order of The bobbins of silk muvt nest !w nrtani'rd mi the 
Mbins on frame, which is shown w Iw eaf'shlc of holding a 
the Iframe hundred, 50 that the fifty we to iw will ju« 
fill the upper half of«, It must ai'^ k noted 
that the reels aic coutiicd in rows, beginning 
at the top of the left-hand row. Tiii* rrrdcr 
must be maintained in threading (hern through the 



hcclc. When placing the hobbi.-K nn the wires rare ()ni„ 
must also be taken that they will all unwin.i in the 
sa>ne direcnon (see p. 35) 

I he hobbins being rcaiiy mi tlic frame the warper n r 
must stand between it am! tlie mi!l with the ri.dit w 
haml to the bobbin frame, 'riie end of silk liani-. 
ing from the first reel nnisi he taken and threaded iJirradino 
through the br-.t eye of tlic beck, wliich will be ihc Hcek 
seen bv reference to fig. 25, no. 1, tn be on tlie 
front frame of that appliance, The thread must 
be drawn well thrnuyb the eye, taken between the 
revolving boxwood pegs, and left banging there, 

In like manner the second thread must he paswii 
through the second eye of the heck, which will 
be found on the back frame. 'I'lic silk from the 
third bobbin must then go through the third eye 
which is on the front frame, and this order of 
alternate threading must continue until all the 
threads pass in regular order from the frame 
through the heck, and hang all together between 
the Imxwond pegs. 

The hcck-hlnck, which has been .sf,indiiigat any Podtion of 
convenient liciglit for tlireading the silk, must now the Heck- 
be worked gently up to the level of the pegs at block at 
the top edge of the mill, and all the loose ends of Beginning 
silk, hanging from the heck, being tied together, “f»Warp 
must be looucd on to the peg Y, fig. 22, no. I, 

On the mill being now moved a few inches in 
the direction of the arrow Z all the threads will 
be tightened, and the heck must be examined In 
order to see that they all p.iss in regular alternation, 
through tliB eyes of its front and back frames, 

Anv error in the thre.ading will be at once detected 
if tlie frames are lifted in succession so as to raise 
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Potidoit of first one fiaJf and )br» tii!- djirr nf ific fifty 
ikHeck- thrads. This iKin,; fi-'in.! j'.ortcct, Usr rft'kcium 
block jt of threjds whkh kriftcrs) ihc fraun* ami (he 
Beginning fijck must also k caainiiinl, llmv come 
of a Warp of the hubhim in five iJisunce serlies : vi that 

the warper may hr able to 'cc at anr u’rmwDt that 
thefccksteailtevoivit)',; pnti'ctiriainlikrri'i (ifn-j 
thratls tint rofuire nicmSin;'. nf any n!:.m atfetuinn, 
It will neat be nr*'e\wfv to tmi jir ihe »iik 
from between the rcvolvinj; j>ey>*rtf the bri k-Hnd, 
gently turn the ni!') hy banti uitiii the prr Y Mamis 
about two feet to the !eti of the i.esk, anti tlnm aJi 
Taking the will be rady for the imp* liattt tfisetafftm of i/iiiiig 
Cms the mil whicli is ibmc itt the folSHW itij; manner, 
Care being taken to keep the !i'te,init ,i;i laut, the 
front frame of the heck intivt be fns! f,i’Ar!i, I’lns will 
lift half of the threads ami make an npenut;' thmygh 
which a short glass rmi or tlie fin/.er sml thumb 
of the w*r|tcr's left liami must im pastil. The 
opening thus made can tlini eaoiv he tn -veil almig 
the threads and transfcirrd t>> the lit'', p'}* X, which 
is nearest to Y. I)y auntbei shyjtt moiemciu of 
the mill the silk mtw agatn Iw i;i'htf»rt!, (he kd 
frame of the heck rawd, and (be rod insnietl in the 
opening) which is then to he ttaiid'Tred in like 
manner to the second pep X. The unss should 
now be complete and jwfect) ami .is ’•'om aj it is 
Seen to be so the silk must be irplat cil heiuTcn the 
revolving pegs of the heck, and the watpiny may 
proceed, The length of warp is next to hr arranged 
for and spread a$ dcscriltcd at p. 4H, T'hc fifty yards 
will need ten revolutions nf the mill to spread, and 
these are to be made hy turning tlic banille K, 
no, t, fig, 12. Great rare must ho caercised 



in order to turn the iiiill steadily and firmly and Laying the 
keep an mirt-laxt-d tension on the threads of silk. Fitit I’urtcc 
When the ten rc\'oliUif)ns are complete the moeahle 
board holding the pegs W must be wedged 
between the staves of the mill just below the 
termination of the tenth round of the warp. Here, 
as previou.sly esplaiiied (p. ^7), only the pnrtcc 
crtKs is required. Accordingly the fifty tlireails, 
taken all together, will pass above the first peg W, 
below the hist mic, tln-n round it, and under the 
first, which completes the portcc cro'.s. 'I'lie revo¬ 
lution of the mill must now he reversed, the silk 
being wound upwards in the same course until the 
heck-block again reaches the pegs at the tup, and 
the mill is stopped gently for taking the return 
croM. 'I'his time, a.s* the first opening has to be 
transferred to the second peg, the bud heck fiamc 
must be the first raided for the insertion of the gla-s 
rod, When this has been done the front fiame 
will be lifted, the opening transferred to the first 
peg X, and when the warp has been loo|icd round 
peg Y the first portce will be finished, uiul a 
hundred and ninety-tiine ntliers will have to he 
done in exactly the same manner. An excellent 
way of keeping areouiit of the portccs as they are 
warped is shown at fig. 27. A stroke is made fur 
every portcc completed until nine are reached, atid 
at the tenth one the nine arc crossed out. 

Oil arriving at peg Y, fig. 22, after the Last 
portcc has been warped the Indf-portce must be 
divided and the threads cut from the heck and tied 
in such a manner as to loop over the peg. 

As the warping proceeds it will be found 
necessary to make use of the ratchet and wheel 

57 



ThcRaicKet mw'ed 0 in f!,'*, hcijt of tliij 

jfid Wild BII-! miMHS r.l' rcn-Al.n? -ii ihc oird hy 

ofikfktk* whicii ii« Wf-tk '«■ iiijiTii-rd diif.i'ls would !\e 

block piled )]., ij) i.jjsr ^,)txr heap, and 

whrii Mfrtfhfdi <i!ii )<» i'le W'lnsSi! hr til varioni 
knUtlrt-iiiii «!»<’p-'MH (n dsc weaver. 

Afar a lew jHMirn ba\<- iw'-n ,anl m jitt mdi, 
therefore, (he funded wh^c' tn !w irintn! mi that 
the ratchet maj' fjirh i-'ie nea? triotii. Tiiij will 



obviously raiw ihc Iv-rk a hide am! caii'c the next 
round of warp m he iaid a litlie Innhi t nti t!ic mill, 
As this moveineiii of the .•.<t«nrs svin el is rcju'.tted 
from time to time the warp will ip-uliwlly fill in the 
' space between the rmitulv ami fa (iat in a spiral 
band on the mill. Tins fsilmp. «t)' siic sp«e needs 
to be done judicious!}’, and miiH nrrer hr carried 
so bar as to merpe one twind inio the next, W'arps 
of a high CQuni iwtuiaiiy icijuirc jutater space 
between the rounds, 'I'lijs is re^pdainl, ;ts has hren 
described (see p. 5.0), by the * vr (tf the cylinder P, 
fig, 22, no, I. 

Mending However great the care taken hy live warper may 

Threadi b|,| it impossible to |ir«vi:ii! ibreads oci asmnaiiy 
keaking. These must lie m<«t caielulfr watt Iscd, ,iii(l 
if possible detected before the broken tiowd isas pafwd 
away through the heck. To find am! mcml threads 



between the bobbin frame and the heck is an easy 
matter if done in the right way. The warper must 
reach down from the top between the vertical row 
of threads in which the broken one should be and 
the row nearer to him, bring both ends up, seeing 
tliat they come direct from the bobbin on tlie frame 
and from the heck, arid tic them togetber. If this 
has been rightly done the thread will find its proper 
place as soon as the mill begins to revolve again. 
Should tile thread have passed the heck it is more 
difficult to find and mend. In this case the end 
must be brouglitfrom thcbobbln and threaded through 
the vacant eye in the heck. If the end to be joined 
has disappeared, as will be most likely the case, the 
half-portce must be unwound with the greatest care 
and searched for the missing end, As the silk is 
unwound from the mill the warper temporarily 
winds it upon his hand until the missing thread is 
discovered. When found, it is tied to the loose end 
from the reel, and the half-portee replaced gently 
and accurately in its proper position as the mill is 
turned by band, until the heck is again rc,achcd, and 
the warping proceeds. This is rather a difficult and 
tiresome process, and needs to be avoided as much 
as possible by watchful care. Immediately on the 
warp being finished the crosses must be secured in 
the manner described at p. 32, the gre.atest care 
being taken that the cords pass clearly through the 
openings kept by the pegs. 

There are, of course, numberless points with 
regard to warping which only experience will 
teach, but enough has been advanced to explain the 
method itself and to indicate the uses of the various 
parts of the warping mill. 


Mending 

Threads 
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CHAFTKR V 

TURNING ON, OR RH/UIINO 

Turaing on,or llc«iiin;,-T!',a nr Vatasis 
—Sclcciion of s £.f * faiiiuiMr Warjs— 

The Cine Roller wii Dne kitii “Tk lUiiJle 
Stand for Small Wjfj's—To tci'-'iiJir ilie I'liiicea - 
DistfibntingfhePoftfcOiUk K-ivf—lTfnifiitmi 
in the Loom—l'foiiion i.f the One Riiiler in the 
Loom—Means of (ufiiiiiit she Rtilirr-A'diranit 
teqaired in turninj; on Mciini,! of heej‘iiig the 
Warp hard on the Roller. 

Turning In order that the watp may I'e itreidicd in the 
on, or loom ready for tlic weaver to m.ikr infu doth, it hw 
Beaming (q be attached to a roller ami mti and wnutid 
evenly and lightly upon it. T'litv ndlcr lit*, into the 
hack or top of the loom fiainc, ami when ''picatl nut 
upon it the warp liasto he a little wider than the 
web is intended to measure when finished, This 
process is Called tumw^ m nr -heainitig 
because beam is the old name for the ("Her nf a 
loom. When we read in histtiry nr ptietry of a 
“weaver's beam” wc may know that the roller is 
the part of the loom referred to. 

In Chapter Ill, the use of the warping hoard 
was demonstrated, and a finished waip, with the 
crosses properly secured, was desriilwd »left wound 
6o 



upon n Iwtnl-siick, with the portce trotts cxp«et!t 
and re;ul)’ for bi;aniiii£' (p. 39). 

For the demonstration oC turniiii: oti we will 
suppo'ifi that tin; width of material to he woven is 
twenty-two inches, that the warp rtmiains nine 
humired iiod sixty threads, and tliat this mnnber 
is made up of sixty ponces having sixteen threads 
in each, 

We liave first to spread the warp out evenly to 
a width of a little more than twenty-two inches, 
TliLs must be done hy means of an apjdiancc called 
a nitlill/f or mittiu (%. 28, inw, t and 2), I'hc 
raddle is simply a eomb with a movable cap 
to cover the ends of the teeth (no, j). The 
frame is made of wood, but the teeth arc of hard 
brtiss wire, Tlie cap has holes in it, near the 
ends, through which the sides of the frame pass 
in order to fix it on, as shown at no, 2, Metal 
pins or small wedges passing through the project¬ 
ing emh secure the cap in its place. The cap 
also is deeply grooved above the range of teeth, and 
when fixed on the comh effectually separates all the 
divisions of the r,addle. The teeth of the raddle arc 
accurately spaced and marked, so many to the inch. 
A warper has to he provided with a set of r.addles, so 
as to he able to de.al conveniently with warps made 
up of difterenc numbers of portecs and various thick¬ 
nesses of yarn, 

la order to determine the proper raddle required 
for a warp, the number of portecs it contains must 
be divided by the number of inches it is to occupy 
on the roller. Thus, the warp with which we 
are dealing contains sixty portees, and as it is to 
make cloth twenty-two inches wide, it should be 
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spread out to at least twenty-four inches in the 
raddle. 

6o -r 24 = 2^. 


Wc find then that every inch of the raddle must 
have two portccs and a half distributed on it, A 
raddle having five spaces to an inch will accord¬ 
ingly suit otir purpose, and in every space wc 



Flo. V ).—The Cane Roller. 


must place half a portee. This can be quite readily 
dii/ie, as each portee is divided into two at the 
cross. 

Fig. 29 represents the back or top roller of a 
loom such as the warp is to be spread and wound 
upon. It is called the cm roller, to distinguisli itfrom 
the kenst roller, in front of the loom, on which the 
woven cloth is wound. It has a groove ploughed 
in it from end to end deep enough for two smooth, 
wood or metal sticks to be pl.accd easily one above 
the other in it. One of these rods we shall require 
to use at once in spreading the warp. 


Selection of 
the R.iddla 
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The Cane The wjt is jhs.wn Jtn ihe hasni ^iirk in 
Rolkt and %■ S''- i'*’" f-'iek 

Cane Sticks m«« k sHsciied, and (I'l’ni.* the «',j cnin}< B, 
aiiotiiCi cn;<!, a iilt!? hinr! !han tt.e (..ne ^hek, Im 



to be passed and lied MturrSj' to dir ends ttfihe siifk. 
As soon as this is done the liist and tii;\|’ !«• rniaway. 
The ponce cross will now be saldy Kept by incara 
Raddle of the cane stick and the tord as a( no, a. I’wo 

Stands little supports for the raddle will now be leiptircd in 

order to fix it in an upriyjn posiiiim on a table, as 
shown in fi|. 31, Fipt. 3? shows the w,jrp In the 
proper position for distribution in the tsdJlc, A 
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Fig. 31 
Raddle Stands 
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heavy weight of wmr kind, B, it placed on the wirp 
three or four feet from the rad i!r, and the portee 
cr«t, secured by the cane Miek and tord, is on the 
opposite side. A piece of card ftdded « at A and 
placed on top of the teeth of the raddle, makes a 
handy real for the warp while (he f'!)r(ri'S are heing 
picked out and placed in order. B will now be 
found that on taking the, cane stick in hand md 
gently pulling the warp tight the fwirra can readily 
be separated and enicrcd in regtslar successiriii along 
it. By this menus the warper is cnahleil to di.striluue 
the portces at will in the t.(dd!e spat rs. 

The raddle will prohahly he itinrf th.in twenty, 
four inches long, but that is tpn'te inmiatcrial We 
must first find the. centra! spare ami rouiit oil twelve 
inches to the right of it, markinc it as the starting 
place of the dkrihution, T'he foldrd raid may be 
moved to within a few inches of the ni.irk, with’ the 
warp resting upon it. T'he first prirtee must now be 
separated from the hulk nf the w.ttp and divided, the 
firstlialfoftt, wliidi will mine mn oithe cross natu¬ 
rally, being placed in the first sjuee, am! die .seeniiii 
half in the second space. Tiie semiiii pnitce, in like 
manner, will fill the third and fmirth sp.ues, and so 
each portec will follow in sineession, until all are 
distributed. It will he found iirressary, during the 
distribution, to keep the cane stick as imicli helitw 
the level of the raddle as i«A-.ihle. If this be not 
done, the distributed pnrtccs ate apt in escape from 
their appointed space', ami the work of distrilmlioti 
has all to be done again. As won as the whole 
warp is in the raddle the cap must be fixed .securely 
in its place, and then all will he afe ami ready for 
the actual turning on. 
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Such a warp as the one we are dealing with, Turning 
made on the warping board, is just suitable for a on in the 
domestic loom, so we will suppose it has to be Loom 
turned on, in the loom, with the roller, on 
which the warp has been wound, fixed in its place. 

This can readily be done, but an important silk 
warp, such as the one described as made on the 
warping mill, requires the use of a special turning- 
on machine, with facilities for very heavy weight¬ 
ing and a means of keeping a steady and even 
tension on the multitude of fine silk threads. 

This is not the place to explain the method of The Position 
fixing the roller to the loom, that will be done when of the Cane 
the whole construction of the loom itself is treated Roller in 

of. We must therefore, for our present purpose, ^°om 
imagine it bracketed to the loom-posts as shown 
in fig. 33, in which A, A are the back posts 
of the loom, B the cane roller, and C the groove 
in the roller into which the cane sticks fit. Two 
assistants will now be required, one to turn the 
roller and the other to hold on to the hand- 
stick, on which the warp is at present wound. 

Before we can actually begin the turning on, how¬ 
ever, some means of turning the roller must be 
devised. 

Into the roller at the place marked D, fig. 33, Means of 
a very strong, short screw or nail must be driven, turning the 
deep enough to take firm hold but at the same time Roller 
to leave the head about an inch out of the wood. 

About six feet of strong cord will also be wanted ; 
this must be tied together at the ends so as to form 
a long loop. One end of the loop must be caught 
on to the screw-head, and the double cord wound 
round the roller two or three times, crossing itself 
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warper must now 



stand behind the loom-posts, and, reaching between 
them, take from tlic assistant the cane stick, HH, to 
which the warp is attached by the portcc loops. 
This he must slip into the groove in the cane roll. 
To fix the cane stick in the groove, another stick 
must be passed underneath the roller and the warp, 
into the groove, as shown at no. 2, fig. 34. The 




Loop .and Stick for turning Roller. 

raddle must now be brought close to the roller by 
being slipped along the warp, and the roller itself 
must be turned once round. This will fix the 
warp securely in its place, and at the same time spread 
It evenly upon the roller. When placing the cane 
stick in the groove care must be taken to leave 
equal spaces, or whatever proportion of space may be 
necessary for the working of the loom, at each end of 
the roller. 

The warper and the assistant holding the raddle 
will now have to change places, but before doing so 
the roller must be fixed so that it will not turn 
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AtiisMtice back althougli the tension k kept on it. This mw 
requited be done at any time, hy itlaring the tuntini; Mick, F, 
in the position shown in fig, 35. 'I’his lirawitig 
(fig. 35) represents the stage of the opcMtion now 
arrived at. The warper must take the rad.ilc ii 
hand and see that all the ponces are in their proper 



places, and that the raddle can he inovcd easily and 
without obstruction along the ihre.ids, All being 
in order, the turning on may now prneced. The 
warper must guide the warp, as It is turned on, by 
means of the raddle, gently .sliifiitu: it almut .w as to 
lay the threads on the roller as evenly as possible round 
by round. All the timeof lurning lie must look nut for 
broken or tangled threads, being careful tu place any 
that have to be mended in the portcc t« witicli they 
belong, If all goes well and the warp is turned on 
easily, it will prove that the warping has twoii properly 
done. All this time, from the first turning of the roller, 
^Q 




thu assistant holding the hand-stick with the warp Anistance 
upon it must have been pulling with all his force required 
and steadiness against the turning. If, indued, the 
warp is of any considerable size, the services of 
two or three people arc necessary in order to give 
sufficient tension to it. When a few turns have 



Fio, 35,—Warp ready for turning on. 


been given, it may be well to place a sheet of very For keeping 
thick paper or tough card underneath the warp, the Warp 
between it and the roller, This being wound on, j’’' 
will prevertt any threads sinking in and giving 
future trouble, as they would otherwise be apt to 
do. A long warp may require several of these pro¬ 
tecting cards to be wound in with it, but the need 
for them will depend very much upon the weight 
and evenness of the tension kept during the turning 
on, If the warp on the roll begins to feel soft and 
flabby, it may be known that a card is required. 

As soon as the important cross is exposed on the 
band-stick, the warper must call a halt, leave the 
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raddle, and spread (he (breads nu* .1,, 

do if the wcif^h! he krp; well ,.,i, Wh,,, ' 

ts spread out elcarJv, iw., snumihly p.lidied, tS 

w^leo rods, puued at cme eu,^ 2 

Ehidc and six mcl,« hmget (ban fhc wi.lsii 0/ ih! 
warp, must He put iitiu in the „peni„., made 
by the securing cords kik! left .here uwiher with 
them. When the ,..l. are «fe!y in",!£ 
turning must proceed and cnntinue as herme, '„,ui 
a rods are cirne up to the raddle. As vi,,, 

Til'" '’T “S' S'* taken off 

he raddle and the raddle itself rcmovd, hs work 

being done, One or two moie turns will wind the 
cross and the rods nn to the ff< Irr. 'rim ban I .■ l 
m^y.thcn be de,ached (rori, 
uirning on, or beaming, will .be cn,„ *, 

warp be, ng quite lead). ,0 he eiuercJin t llm,'' 



CHAPTER VI 

THK BliAMING DRUM 

The Essential Fart of Heaming Machinery—The 
Drum and its Fittings-Friction Brakes—Ropes 
of the Drum—Space necessary for Beaming—Im¬ 
portance of Accuracy of Detail in Weaving Opera¬ 
tions—Turning-on Posts—Appliance for Beaming 
in Confined Space—Winding the Warp on the 
Drum—Beaming with the Drum. 

The beaming of such a warp as that described in The 
Chapter IV. necessitates the use of some mechanical Essentia) 

appliance in order to give to the threads a great and fart “f 

uninterraittent tension during the whole operation. 

This want is met by the essential part of any MaAintry 
turning machinery, the beaming drum. 

This drum is a strongly, solidly made, large The 
reel, with an iron axle, on to which the warp to be Beaming 
beamed has to be wound instead of being turned on Drum audits 
directly from tlic hand-stick, as was done in tlie ctise Fittings 
of the small warp described in the Itist chapter, 

The drum, furnished with all Its fittings and 
fixed ill position, is represented hy figs. 36, 36A, 
and 36D. It sliould be in size at least two feet in 
diameter and two feet six Inches to three feet in 
length. It must be perfectly smooth and well 
joined, so that there may be no danger of the finest 
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The silk thread being caught or broken on any part of it. 
Beaming The two stamh on which it revtii'.cs must be brmly 
Drum and bolted to the floor of the workshoji, as the strain 
ita Fittings they have to bear is very heavy and fOfKiimnus, and 
they must be carefully adjusted in order that the 



revolutions of the drum ina| Itc lead and true. 
The Fric- The drum itself must he provided with tvtni friction 
tion Brakes brakes (figs. 36A and 36B, 1 ), H). luclt tif'tiu'sc brakes 
consists ofa scrap of tough leather, aktut two inches in 
width, andlongcnough to reach frnin the grmmd at 
the back of the drum—whcrc they arc fixed by strong 
staples (C, C, fi^. 36 a)— to the bar DD at tk front 
(fig. 36B), It IS by means of these strap that the 
tension is given to the warp as it is being turned on. 




Weights are hung on the bar, and the tension The Fric- 
given to the warp can be regulated to a nicety by tion Brakes 
their means. 

The drum must also be furnished with two well- Ropes of the 
made ropes capable of hearing a heavy strain, and Drum 
long enough to reach from the drum, after going 
once round it, to the frame on which the roller 


@ 





Fin. 36A.—The Drum : Back View. 

for turning on is fixed. These ropes must be 
permanently fastened, at one end, to the drum, as 
near as possible to the straps of the friction brakes, 
hut not so near as to interfere with them when 
working. The ropes arc wound on to the drum, 
care being taken to avoid crossing them, as shown at 
E, E, figs. 36A and 3GB. The free ends of the ropes 
must be looped in order that a thick, round stick, 
almost as long as the width of space between 
the straps, may rest in them (F, fig. 360). To 
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Rapes of the this stick one cm) of tlie watp fn He turiietl on is 
Utttiti attached as shown at y>- 
hength of Tl'« next Jiccessity for goini hcamiiig is a long 
Space workshop, !ii which a dear spare of thirty or forty 
necessary for feet is available. Whctc such a spare can he had, 
Beaming ihj drum, fitted up in the nianiict dcscriltcd, is the 
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only apparatus that is required, sviih the cxcrpcion 
of two posts, answering to the hack posts of the 
loom, on whidi the cane roller is placed for hcara- 
ing the warp, as described on p. f)8 and shown in 
fig. 33. The posts spcci.ally made for turmiig 
on must he fitted up cx.acily opposite to the 
drum, and as far from it as corn'ciiicnt, They 
must be adjustable—that is to say, whatever width 
apart they may have to be in order to iicctimniodatc 
different lengths of rollers, the centre of the space 
between them must he exactly opposite to the 
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centreofthc drum. Au.THnrEMArrERsoi'nETAii. Necessity for 
ahe of the utmost importance in weavino. In Accuncy ol 

THIS CASE, FOR INSTANCE, A I.ITTT.E INACCURACY IN Detail in 
ADJUSTINti THE POSTS WIU CAUSE THE DISTANCE OF Weaving 
THE DRUM from THE ROI.LER TO RE OHEATER ON 
ONE EDOE OF TIfE WARP THAN THE OT'HER. ’I'ins 


differen’ce wohi.i) re 

MULTIPl.IEl) SEVERAl, 

TIMES IF THE WARP 
WERE A VERY lONC ONE. 

Inconseqhenceofthis, 

WHEN IT WAS IN THE 
lOQM THE WEAVER 
WOUI.D mSCOYEU THAT 
ONE SIDE OF HIS WARP 
WAS l.on,SEU THAN THE 
OTHER, AND HE WOULD 
HA VETO WASTE A GOOD 
DEAL OF TIME IN 
CONTRIVANCES FOR RE¬ 
MEDYING THE OEFEC'P. 

Tilt: posts ititiy tw nitule 
adjustable in the manner 
indicated by liji, 37. A stronj!;cross-beam about eight 
feet long, a section of which is shown at A, must be 
fixed to the roof of the workshop, as far from the drum 
as possible and exactly p.arallcl with it. As stated 
.above, the space between the beam and tbe drum 
should be at least thirty feet. At the same time 
the beam must not be less than four feet from 
the wall indicated in the diagram by the line B, 
for in this space the assistant stands to turn the 
roller, A permanent mark should be made on tbe 
beam A exactly opposite the centre of the drum. 



Fio. 37,—Tiirning-on 
I’osi fitted 
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and a line may be painted on tlie flnrir aim markinn 
the centre of the space from the drum to the beanf 
This line and mark will make the ntre adjnsiment 
of the posts, when they arc fixed up, quite easy 
The two posts need to hs very stmiifi, a,ul should be 
about six inches wide by three indiM thick. Their 
length will, of course, depend on the height of the 
workshop, as they must reach from the roof m the 
floor. It will he wen from the diagram that the 
posts do not stand quite upright, but lean against the 
beam in the direction of the drum, so that .although 
when not in use they can easily he. rernm ed, when 
the tension is on the warp they are firmly fixed 
in their places. In order to make tiic posts stand 
firm when the weight is not on, tlicir ends arc 
accurately cut to the angles nf the beam and roof 
and of the floor, so (hat when in ptidtion a t.ap with 
a mallet at the place ni.irked C. fig. 37, will at once 
nx them, It will also Ire .seen that the roller sfinnlv 
rests upon brackets fitted to the postsat a convenient 
height for the turncr-on to work at. 

If a space of thirty feet is not available for the 
beaming it is possible to do it in a much smaller one 
by means of rollers fitted in a frame, 'riie frame 
with rollers is fixed to the wall, or placed oppmite the 
turning-on posts, as far away from them as piwibie, 

1 he drum, with its front facing the rnllers, stands 
between tliem tiiid the posts, as near the latter as 
eonvenieiKe will allow. This arrangement of the 
beaming machinery is shown at fig, jS. The w.irii 
m this case unwinds from the drum A, |v,isses under 

Site gosts. The simpler arrangement without rollers 



is better for several reasons, the principal one being 
that when the silk goes direct from the drum 
to the cane roller there is much Icis friction and 
strain on it. 

The process of beaming when the drum is used 
is exactly the same as that described in the last 
chapter, except for the management of the drum 
itself, whicli takes the place of the assistant who 
holds the hand-stick and pulls, in order to give the 



necessary tensinn to the tlireads. It will only be 
needful, tliercfnre, to give instructions for the 
management of the drum and refer to the previous 
explanation for the rest. 

In taking the warp off the warping mill on to the 
hand-stick, when a beaming drum Is to be used, the 
porUt cmi end of the warp must be looped first to 
the hand-stick, so that when it is all wound on tile 
purrey crus (sec % 14) will he left outside, Tin's 
is the reverse of the former direction (p, 38), and is 
necessary because the warp has to be rewound on 
to the drum. Wlien this has been done the warp 
will be found in the same position on the drum as 
regards the crosses, as it was in the former case upon 
the hand-stick. In order to wind the warp on to the 
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Winding the drum, the stick C, lip. 36, must he detached from 
Wnrp on the the ropes E, E and placed in the <i)wiiiiip made 
Drum by pep Y, tip. 22, no. t, 'I'hc stick must then 
be reattached to the n-pcs, and the drum uinied so 
as to wind tile warp tiphtly and evenly upon it. 
Of coui-se while this is licinp done the vvcipjit must 
be taken o(F the bar of the frietiittt brakes ■, the straps 
themselves may even have to he rrmmed. As soon to 
the warp is all wound on the drum, the ft iclion brake 
must he replaced and a lipht weight put on the har. 
The warper must then take in hami the ponce end 
of tlie warp and carry it over to the taoe roller posts, 
where the raddle is for the present fixed, in a con¬ 
venient manner, in the place, that the cane mil will 
eventually occupy. Me will ihcii proceed to insert 
the cane stick in the warp, dislrihu tc the poi iers in the 
Beaming raddle, and fix the cap on. Thctt the roller will take 
with the tlie place of the raddle and ihcwnc stick be dropped 
Drum into its groove, One imn given to the lollcr will 
fix the cane stick, atul the necessary wriphe being 
put on the drum, the hcamini' may pm>'ecil, 

When the warp Is alt oli’thc drum, ami the stick, 
to which it is looped, is in the poMtiim slutwn at 
fig, j6, the weight nueit again he taken ol} the brakes, 
in order to allow of the spre.atliiip and Mraiphtening 
out of the cross and the coids sccuiiitp It. When 
this is done and the two rods iiu.rned as directed at 
p, 72, the weight must he put on and the 
beaming can lie completed, tiic tensimi being kept 
even by means of the unwindiin,: ms>fs. 

The directions for finishingolFthe !l■■a^^’n|^, which 
are the same in large or small warps, are also given 
at p. 72, 
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CHAPTKR V[I 


the hand-loom for AUTOMATtC 
VVEAViNCi 

Opening or sheJding tlic Warp for Wertiiig— 

Shedding the Warp without.' , 

ofFigyptiaii and Greek Weavi'_^ . ; . 

Ancient Horizontal Looms and Automatic Sheds— 

Indian and Chinese Looms—The Old EnglishHand- 
Inom—The Loom F'raitie—The Rollers—The 
Ratchet and Wheel—Friction Brake for Cane 
Roller—Comparison of Indian and English Looms 
—Automatic Method of opening the Slicd—The 
Long Comb or Reed—Tlic llaitcn—Position of 
the Harness and Ihatcn—Prcparaiioiii for entering 
the Warp in Harness and Reed—Gating the Loom. 

The warp, its special cluiracicristics and the Opening or 
manner of preparing it, Iiave been carefully ami shedding 
minutely explained; this will therefore need no tlic W’tp 
further coiisidcratioii, The method of opening the 
warp for the intersection of the weft thread next 
claims attention, for in this consists the whole art 
and mystery of weaving. Thus hrieHy stated, 
weaving may appear to be a very simple matter, but 
it will be fouiul, its the subject is tlcvclopcd, that the 
warp may be intersected by the weft in an infinite 
variety of ways, and that the contrivances for doing 
this are numerous, and many of them most elaborate. 
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Opening or So much is tliistlie case that,instead of heitigaltogether 
shading a simple arc, wavinir, in its highest perfection,'is per- 
the Warp liaps the mtist coiniilicatcii «f all the arts of life. 

In order to explain the nietliod of opening the 
warp for inserting the weft, it will he necessary to turn 
back to fig. 13, no. i. In this thawing, as was imi- 
mated at p. 24, is represented the simplest possible 
form of loom. The mcthnil of weaving plain cloth 
is all that must concern ns at picsent, the we.aving 
of patterns being left fttr later cnnsiticraiion. The 
tools required arc as simple as the loom itself, being 
only the spindle, with the weft wound upon it as 
it was spun (see pp. 14, and 15), and a flat stick to be 
used for keeping the openings wide and clear for the 
passing of the weft, and for healing the weft itseif 
toMthcr. 

To secure The loom for the demonstration of weaving being 
the Cross- prepared as directed at p. 23, the crofe-rods mu,st 
rods first be secured in their place at the top of the 
loom. This may k done hy attaching loops of 
string to the projecting ends of the hc.iding, and 
twisting it round the two rods as shown in the end 
view of the rods, fig. 39. The flat rod E must 
next be placed in the opening made by the lower 
cross-rod, brought a little w.vy down and turned 
edgeways, as shown in the section of the loom, 
fig. 39A. This flat rod is usually called the M-iikk 
because it is used for widening the shed, shed being 
the technical name for any opeiimg made for the 
Opening or passing of the weft. Through liie opening F, 
fig> 39 '') tfi® spindle, G, with the weft upon it, mu.st 
the Warp now be passed, after sufficient thread has been iin- 

wrthoui ^onnd to reach across the warp, and leave the end 
pp lances 



back of the shed will now be covered by the weft, 
whilst those in front arc still exposed. The hitter 
must now be covered by the return of the spindle 
and weft. For this pur¬ 
pose a different openitif; 
or shed must be made as 
shown at I, fig, 39®. 

This is effected by 
pressing back the front 
threads with the top joint 
of the forefinger of the 
left hand, and hooking 
each back string on to it 
in succession. To do 
this cjuickly requires a 
gooddcalofpracticej itis 
well, therefore, to begin 
by raising and passing 
the weft through only a / 
very few threads at a | 
time. For example, let 
the warp consist of 
seventeen threads, nine 
being in front. lic- 
ginning at the first 
thread on the left-hand 
side, and pressing it 
back, the back thread 

can easily be caught on to the finger, which 
must next press in the same manner the second 
front thread and catch up the sccimcl back one. 
Next the third front and the third back, and lastly 
the fourth front and the fourth back threads must 
be taken up. It will now be found that four 
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h’lo. 39.—Primitive Loom 
and Shcd-iticks. 


Opening or 
jhedding 
the Warp 
without 
Appliances 



Opening or 
rketlding 
the Warp 
without 
Appliances 


of the hark threads nearest the left-hand side of the 
loom arc on the finttcr, ami if the slscd-siick k 
placed flat in its nritiinal jtiKiiimt, K, ftp. ;{9, they 
can Msii)’ be raised sufficiently 
hiph for the wcfi spindle to be 
liassrd throupli the opening. 
When this is done ami the 
shrd-stirk a:;ain |>i.iccd edge- 
Witys* file irmainiiijj; four hack 
threads tiave to he laised in 
the same manner, and the 
weft passed fhrotigh, After 
the weft has h«:n drawn 
straight, the shcd-siick being 
again in a Hat prrsitiiin, its edge 
may 1 )C hronght tiown sniartly 
upon the whole weft in order 
to tet it nv.etlicr. Tlie two 
shoots of weft will now appear 
as drawn I'etween II ami J, 
fig, 39, and theslied-stick Iwing 
returned to its position at F, 
fig. 39A, the opening for the 
third shoo! will Ire ready. The 
fonrth opening is made by 
pifkiiiR up, in the same way 
as the second, and so siioot by shoot tlie weaving 
may be regularly comimied. After a iiitie practice 
the picking up of the back thieads for e,vcty second 
shoot will become quite easy, ami may be very 
quickly done. It will also he inuml that if the cross¬ 
rods are of a good sire the shed-stick niay he dis¬ 
pensed with. The weft, too, may be wound in 
convenient balls or skeins, small enough to paa 
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through the opening, so that the only tool actually 
requisite for this simple weaving is a heavy fork or 
comb to press the weft and beat it together from 
time to time (see plate It). 

The above may he taken as typical of all primitive 
weaving, both iincient and modern. There is no 
evidence to show that the “fine linen" of Egypt 
or the famous textiles of Greece and Rome were 
woven in a less sim(dc manner. Frames of various 
sizes for stretcliing the warp upon were cerntinly 
used, and the warps often consisted of a great 
number of fine tlircads. Rollers also were added to 
the loom, enabling the weaver to nwlcc long lengths 
of cloth, but the actual methods of weaving appear 
to h.vve been as stated. 

There is, in use amongst some primitive tribes of 
to-d.iy, a contrivance for bringing forward the back 
threads of the warp all together or in sections, 
instead of picking them up separately on the fingers 
as above described. Tin's is sometimes called a 
headle-rod. It is a ratlier obvious improvement, 
and, where the threads are very fine and numerous, 
would save a great dc.al of time. It may h.avc been 
used in ancient Egypt and Greece, but there is no 
evidence to prove it. This appliance is a strong 
rod, a little longer than the warp is wide, It is 
suspended in front of the loom a little below the 
cross-rods, Each back thread of the warp is enclosed 
by a loop which passes between the front tlirc.ads 
and is fastened to the rod (fig. 40). When this 
appliance is fitted to a loom the first opening is made 
^ means of the shed-stick as already described. 
The second opening is made by the weaver giving 
the headle-rod a vigorous pull forward, and into the 


Opening or 
Shedding 
the Warp 
without 
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Simple in 
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TheHe»dle- opening thus made the flat shrd-stiefc is carefully 
rod thrust. When quite through the warp it is turned 
edgeways, and effectually clears the opening for the 
passing of the weft. 

Horizontal It is impossible to say how early in the his- 
Looraiand tory of weaving two most important steps in its 
Automatic 



Flo. 40.—-Headlc Rod. 


development were made. Thcic ste[w were 
(i) placing the warp horkontaily j [i] arranging an 
automatic motion by which wnh the necessary 
openings or sheds can be made witli equal speed 
and certainty. There is little doubt that it was 
in China that these improvements were fiist made, 
From that country they spread to India and the East 
generally. There are in existence very ancient 



representations of Chinese and Indian hnci'Mntal [iotizimiil 
looms with such automatic arrangements. Moreover, I.mmu and 
the fine silk webs of China and India, so much Automatic 
valued In ancient Greece and Rome, could lianlly Shed* 
have been made in the simple manner dcscrihcil above. 



Flo. 41 —(ndiin lawm. 


hig. +1 is a drawing of an Indian lonm made for Indian 
the weaving of fine muslin. Such looms as this Chin«c 
have without doubt been commonly used in India 
from a time long anterior to the Christian era, The 
framework is of bamboo, and the warp is stretched 
between bamboo rollers. There are many details 
lacking, as we have seen is usual in these ancient 
drawings, hut the automatic motion for opening the 



Indian and shed, just referred to, is tjuiic clmrly shown, 
Chinese Altogether In its genersi arriiiigrtnein the Indian 
Looms loom bears a close reseinl'l.iimc to the h.md-lomn 
of old English pattern (li;;. 42) .•oui tfm domestic 
loom in the old Ficneh wtmdi'itt <tf the ftoniispicce. 
The stuffs carefully made hy h.im) on Mich looms 
as fig. 42 cannot be equallcil either in appearance 
or duraliility by the priidnct)oiw of the pnwer- 
loom, notwithstandini> ail its claims to perfertiun 
of mechanism, 

Old English A careful study ot this ohi English loom in all its 
Hand-looms parts will now be Iwdli useful and inteicstiiui. 

The hand-loom, like tlte warping mill, was the 
result of the experience of m.my generations of 
craftsmen, Simple as it may appe.ir, it is perfectly 
adapted for use either in the weaving of tin; finest .silk 
or of the coarsest linen, woollen, or ctittnn materials. 
The parts already dcscrihed wiil Iw at imce recog¬ 
nised—vi'/„, the back or cane roller, the w.irp with 
its cross or lease, and the crnss-sticks protecting it j 
but the new features, the liami frame ami its other 
fittings, now claim attention. 

The Loom Strength and rigidity aie the chiel tpialities 
Frame requisite in the loom frante, in iitdrt ro enable it 
to withstand the continual heavy h-atm;', down of the 
weft, on whicli the making of'gnml cloth so largely 
depends. The four poMs must lie. miitle of Muin'd 
wood, and be about six indies vs ide by tiiree imlics 
thick and not less than six feet in height. 'Elie posts 
must be joined together in paii.s hy being mortised 
into the long side-pieces of woml I), 1), which 
should measure in length not Itw than eight feet, 
The cross-pieces, E, E, need not he inonised, but 
he simply fixed in their places by st rews, in 

















The l/wm the way shown in me r}rawiii,r. The lenpili of the 
Frame criws-picces will ih-pfml on tlut of i!k rollers, and 
the leiigili of these deneiids on the width of the web 
to he made, Iw a twcmy-three-itieh warp the rollers 
should be thirty-s-a inches Iniif. 'riicre is no 
necessity for croswpiccpt to join the prKis together 
at the Mttom, 'I licitc w'Oiihl, in fact, he rather in 
the way of the weaver, who should he ,ihlc to get 
convenicmly to any pan ol the warp. In order 
to fix the Iramc solidly in in place and prevent 
the posts from shiftint!, Imir little biiicks can be 
nailed to the fltKir .nt the font of each post, as shown 
in the plan F, %. 4,2. In errxting the loom frame 
care must be taken tn fix it exactly .si)iisre (see 
Note I at end of chapter), so that the front and 
back rollcra arc perfectly parallel to one another, 
Stays also shoiilJ be fixed between the top-picccs, 
from the ends nwtked with a trow, and the nearest 
solid beam or wall alm'c or behind the weaver, who 
sits to work fating the frmu roller, Cnnstructtti 
in this manner, of wc!l-«;winrd wotnl, tlic loom 
frame will be found to resist any amount of strain 
it may have to Iwar, 

The Rollcri 'I'hc back, or cane, toiler, A, has :ilrc.tdy been 
described (p, 63), ami the front or breast roller, li, 
is exactly like it, having a groove in which two 
cane-sticks arc put, in order to fix tlic warp, 
The Ratchet The breast roller has in addition a ratchet and 
and Wheel wheel attachment (C, fig. 42), which allows it 
to be turned only in the direction indicated by 
the arrow. The back roller is not so rigidly fixed, 
but is weighted by a friction brake at each end, 
the arrangement of which fig. 43, nos. l and 2, 
will readily explain, A is the roller, with the rope 



wound three times round it at each end. B is a 
box suspended between the twg ropes, into which 
any amount of weight, 
that may be required, 
can be put, C is a 
small weight just heavy 
enough to prevent the 
rope slipping too freely 
when the box is heavily 
weighted and set in the 
position shown. 'Flic 
warp being placed in 
the loom, is first suffi¬ 
ciently unwound fur 
its end to reach to the 
front roller, where it 
is fixed, in the same 
manner as In the cane 
roller, by two rods. It 
will now be obvious 
that the warp will be 



B 0 * 43.—Cane Roller and 
Weighting, 


Methwi of 
weigh ling 
the Cane 
Roller 


stretched in proportion to the amount of weight put 
into the box suspended from the back roller. 

1 apestry looms and some other simple looms for AdvantaeM 
coarse weaving arc niade with a ratchet and wheel of the 
^ the back roller, instead of the friction wcielic, Friction 
This arrangement would not do for the weaving of Brake on the 
fine threads, especially if they he silk, as the tension Cane Roller 
obtained bjr two ratchet wheels is rigid, instead of 
being elastic. When the friction brake is used, no 
matter how heavy the box may be made, the 
weight will give slightly at every blow of the 
beating down. This kindly giving prevents the 
breaking of the slender threads. The friction brake 
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Advantages also admits of a niff, adjustment of the tension to 
of the the rc(juircmctiis nf the wcaviujt, am) lias also many 
Friciian mimir aiiviiiita|!;R unnccc-siry !n inrntitm lierc, 

Draltc on the jf Indian Imnn, lio. 4I, In- (‘nmp.ired with the 
Cane Roller English one, fig. 4?, it wtii be at mire notired tliat 
Comparison they are li'itli aiihc in two most important 
of the particulars, Kolb liavc the warp arranged in a 

Indian and hnriwntal ptisill(.in, aiui the foiittivantc used for 
English making tlic npening nr shed in the warp is the 
Looms |„ 

The horizontal jHRitinn nf tlif warp in the loom 
was no doubt originally .mhipted because, in the 
first place, it enables the weaver tn tlitnw the weft 
swiftly tlirniigh the npeniiii'. by means of a shuttle, 
instead of slowly pawiin; the l«il nr .spindle across 
the warp; ami, in the scrniul pl.icr, bcraiise it is 
easier to arrange for the auiom.isie opening of 
the alternate sheds. In f.wt, if ilic iiitcilaccments 
of the w.vp ami weft required me at all com¬ 
plicated, it would be prat ti> ally imim\siblc to 
arrange mechanically for tlie necessary succession 
of openings on an uptight Immi. 

Method of In fig, .gt and at letter G, fig. q,2, the simplest 
^ opening possible automatic arrangemciiifoi opening the sheds 

the Shed 15 rcprcscMU'd, It ennsisisof four laths nf wnod, H, f), 

H, H, fig. 42, jnined tngelhcr in paiis liy tlircads 
passing from those aUne the warp tn tlnisc hclnw it. 
Eacli pair of laths thus joined ingctlier is railed a 
hiadh, or hMi, The tlireads ioiniii;', the laths 
together are not simply single ones, but aic made up 
in the same raanner, although mv a larger scale, as the 
loops of the part of the warping mill called the heck, 
shown at fig. 25, nos. j and 4. These compound 
loops are known as Imhts^ and any number of 



them mounted on the two laths is railed a hftiJlt* 
The front lieadle of the Ent»lish loom will he seer, 
to have ten leashes, and the hack nine, tiniv 
allowing all the threads of the warp to pasi 
through the eye of a leash. The first, tliird, 
fifth and all the odd-tminl’crrd warp rhreads ii,ks 
through the eyes of the fnmt hradle,at)il ihr'Pi tnid, 
fourth, sixth, eighth and all the cvcn-nnmh'’ird 
threads orcupy tiic eyes of the I'.ivk hr.)d’,e. t )nlv 
nineteen threads are rcprescmed in the drawing nf 
the warp, for tlie sake of clearne^^, hut it might, nf 
course, ronsist of any numher in reason, and tl," 
effect would he the same. It will now he. seen that 
if the lieadles arc raised siuressiecly, hvsonie me.ni, 
the alternate threads of the warp wdl he f.t;srd with 
them, and the necessary sheds opened for wc.ivinp, 
There arc various devices in tise for the purpose 
of governing the hoadles In order to tnake lire slier!, 
The,se will he de.serihed Liter on, Inn tlm (ipeir.n:', 
made by means of the arrangement of cords, pulleys, 
and trcaillcs shown in fiip, 41 and 4;, as well ;is m 
the French loom of the frontispiece, is nno) simple 
and elfcetive, liy its use the pnlliic' down of 
one he,idle causes the other to rise, so that while 
one half of the warp is rising the other is falling, 
and the dear opciiiiig retpiircd is conscijncmiy 
made in linlf the time it would oiheiwisc t.ike. 
Fig, 44, in which a longitudinal sr.ctioti of the 
loom is given, will explain the action of this {on- 
trivance. A and B are the rollers of the loom, C, C 
are the cross-sticks, and D is one of the two pulleu 
suspended from the centre crosvpiec.e u the top of 
* Sometime! the loop itjclfis called a W/cor M, 
and the collection of them & lenfw km. 


Mclhtrd ef 
opciing 
(he t-licd 
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Method of the loom frame, just al«)ve the ends of the two 

opening beadles. A cord passes from the from beadle over 

the Shed the pulley,, anti is tied to the top lath of the back 

headlc, The cord is made iiut long; enough to 
allow the whole warp, when the hcadlcs are at rest, 



to lie flat, as shown in fig. 42 ami rr|i(Tsentetl by 
the dotted line in fig. 44. At K are the trc.idlcsof 
the looni) tied separately to c;jch of the lower laths 
of the headlcs. 

The opening F shown in fig. 44 is ohrained by 
pressing down the right-hand treadle and allowing 
the left-hand one to rise, I'tic f;tiling treadle 
draws down the front headlc with all the threads 
of warp carried by it, and at the same time, by 
means of the pulley D, draws up the hack headle 
94 


with all its threads, the result Iwing a fkar ftjwit 
shed as depicted. In like manner the srewKi shed 
is made by relcasinj!; the riuht-hand ttcadSe and il.r Shfil 
pressing down the left. 

It is impossible to .say at whii period the I'ni- 
portatit improvement in the app.iratus of the Irsdiii tht I-Jmi 
was made, which consists in Icngthcnini; the sltwt, ruiml* 
heavy, independent comb, by winch the mck had 
hitherto been beaten together, and attafiihtg it to 
the loom itself, enclrtscd in a heavy swinpnig (latttr, 

It may be that at finsi the (ting comb was onily 
fixed in the loom, near the front roller, in tffder to 
keep the warp threads liorn gathering logeiiiei tn 
places, M they are so apt to do. It is stdl used, for 
this purpose only, in looms built for tlic in.*khi.; 
of tapestry. When the long com!' is )» tins 
manner the short romli lias to lie used as «rJi for 
beating down tlic weft. It led, limvevcr, to a great 
advance in the weaving prorciA, when the tiirj 
occurred of hanging die long comh lotwc in tlie 
loom, in order that it might he used, not only fm 
keeping the warp threads evenly distributed, lint also 
for beating the weft together. 

Dv the adoption of die long swinging comb, /^dv^istryr 
needless to .say, much time is saved. Hut more td ibr [...r-u 
important than this, the blow of the comb :s liy this Comb 
means evenly distributed acrovs the wlude width of 
the warp, and is so equalfsed tluit even the must 
delicate threads of silk or nuton, composing the 
warp, are not unduly strained, although a sutprisuig 
amount of force may he used, after each shimt of' 
weft, to heat the cloth together. 

The name given to the long comb by weavers is 
the mil, because the divisions were originally nwdft 
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Significaiion of fine strip of nnr or trcii, iiimt i.nrfully pre- 
of iht Name pared anil lised hetweni I'mir iuif-n.mit! ii!hs,iii the 



?1<T 4t - Meilt'il rtf Rfd-maSdiij;, 


manner shown at fijt, 45. A, A, im, i, are the ends 
of four half-roviinl laths, slmwn also in the section 
no, 2, bound together in pairs by a fuie waaed cord, 
one end of which appars loO'C at II. 
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In order to make the rml, the i (o 

fixed in pairs abtmt four incites .nid, i-u:-’; t.ii-. jj thr 
at one end, a ratlicr thick striji <>( c^ur 
at C, no. 1, and H, im. 2, fi;r. 4': - s 

between the latlis and hniitid in wttfi lh<- < ••■c 

there repicscntril. This thick stiijc <4 - .)-'r t 
the protection of the finer sftips which ir.;:-.wre a':*'! 
about a quarter of an inch nl tlw 1 --•■i j -d 

been wound about tlie laths. ’l‘hr fisw str.r-, wne 
put in, one to each mtml of oud, t?..e s, a f-r- 

tween them bio'iip rci'.ul.itcd hy ihr jh-.» si!<-.s t'! r 

cord itself. The whole !riii*ih of trril '‘r,;!,; ’'. s 
built up, the end was finished oil ni the 'ante wr, .as 
the beginning;. 'I'hc houndi.w!iswcf<’fi)i<c;v'’"f, cd 
in melted resin in order to li\ etesytit!!!,’ s<-, .Tr:.-, 

The spaces in the cnmplctrd ter,; !'rtwfr>-, 
strips of cane wcie c.illrd i/ruit, and (oi i’.n'- k< 
weaving tlieie were often .is m.my as a hi(iv*,:c! 
and twenty to the inch. Oiim sevctal titf-ids < 4 ' 
fine silk were passed, or /nfm.i, as it is c.i’Ird, rn e.o > 
dent of the reed, 'I'ltcsc coinhs stiJi retani th'’ ttan.r 
of rern'i, although, since the middle o) the 
century, metal has taken the pl.ice nf c.nir f..t it ^ 
strips. The Iksi metal reeds aie si;!! incd*" -'■■v hand 
in the same way as the old cane ones, hui iii<-v aic 
now for the most pan made hy tnachinerv. 

The heavy .swingiiig If .line in whith the n-rd ^ Tfn llttifTt 
fixed is called the hiUii, and the incth!-.*, t.i 
hanging it is clearly shown in the dfawi:i;< <4 jiir 
old English loom (tig, 42), Ki;', qfi fcjijr ^ 
batten for use with a hand-shintje. It is cun. 
structed as follows. A is a heavy hhu k of (..t, t 
wood called the rwr-Wir/, having a ynwive mt ,.i 
the top, at the back edge, the same length «s the 
0 




















reed, and of the shape shown in the section at B. 
It also has a piece of polished heading along the top 
front edge. This is for the shuttle to mn on (letter 
C in section) as it is thrown through the shed of 
warp, which is so regulated that the threads held 
down by the treadle press upon the beading and allow 
the shuttle to pass over them. D, I) arc called the 
sword.s of the batten, and arc mortised info the race- 
block. E isa grooved rap, also shown in the section; 
it is movable, and its use is to fix the reed in its place. 
F is the rocker by means of which the batten is hung 
in the loom as shown in fig. 41. When the batten 
is attached to the rocker bjf a double cord, as indicated 
in the side view G, its height can be nicely regulated 
by means of the peg at the back, which shortens, or 
lengthens the cord,by twisting, or untwisting it. 

In order to complete the description of the old 
English loom, it only remains to point out that the 
cross-piece, from which the beadles are suspended, is 
movable, and may be fixed at any distance from the 
front of the loom necessiry for the regulation of the 
shed. The nearer to the reed the hcadlcs arc hung, 
the clearer and wider the opening in the warp will Iw, 
The position of the batten can be regulated by 
moving the rocker backward or forward in the 
brackets on which it resis (fig, 42, 1 ), When the right 
place for it has been determined it is fixed there by 
means of small screws being partially driven into the 
bracket at the front and back of tlie rocker pins, 

All the essential parts of the loom for plain 
Weaving are now described, and it i.s next necessary 
to explain the method of entering the threads of tlic 
warp in the harntsi, as a collection of two or more 
beadles is called, and the reed. Entering has to be 
* See Addenda, page 34.0. gq 
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To enter ihc done wi«!t grrit larc ami ac(-yi.vy, as (inc mistike 
Wurpiti tlie will thriiw om (he wivile wrcwmi f.f femain'mg 
Huntti and ihreads. It is sImj verv duTs.nSt w fcriify misiakes 
the rnierin^ is liiiishfii. In «nne cases the 
whole of (he warp, hfyrmd the fanlty place, has to 
be drawn mit and re-rts'i-ic.',. 

Filing the Fig. 47 shows a wasp in the h.init pieparrd for 
Crrm-rods entering, At p. the tnrnei-im is descriW as 
for Entering finishiitj' his work Iw windstig she (:(c.w-to(K with the 
warp on to the canc tui’cf. If (im tin tied oti in 
tile ionm itself, tire roller, wirSr ilic w.ir]i nn it, was 
brougllt to the lt>»m and plneil on the lirackcts 
of tlic hack l(trint-i'»is:‘>, '1 wo Htmi;,', •lidc cords, 
A, C, C, C, were ibrn firmie atiai'lici! m the front 
posts of the Itxnir, and, Irririi; i arried nver the ends 
of the hack tidier, were rather heavily weighted, 
The warp was then -arntly nnw nimd, and the ends 
of the cross-rods were a'l'twcd to rest rm the side 
cords at A, Tlic tinwiaihn;; was cnntiintcd until 
the rods rested at li. ’iTe side rnri'* were, then 
twisted imcc round the ntdr of the ruiis, as shown 
in the drawing) and hy this means they were 
securely fixed at ilut pimt, hm at the simc time 
could be readily nrtrvnl h.ickward or fotw.nd on the 
side cord wcipfits itetop iiitrj. The se.itp can now 
be regulated so that the Imips hanpinp I'ciow B 
will reach to the front of the iootn. 

Fixing the The hcadlcs had neat to Iv. specially fixed for 
Headlesfot entering, and for tliis tire short pieces td' wood D 
Entering were provided. Tlicsc were tin!, as iitdi( ,it«l in the 
drawing, to the top of the huiin frame and to tent- 
porary staples driven imn the lioor. 'i'lic ends of 
the top shafts ofthcharnw rest upon the upper pieces 
of wood, and the bottom shafts arc tightly held down 
too 



















Fising ihc by tile lower piccex, which arc suachnl by slip-ltwps 
Hcsdlc! for to the staple! in order to rcynibsc tlicni, By this 
Entering mans the leithes of the heatiirs arc rc.wlcrcd*c)uite 
uut and the eyes can k readily selected in due 
succession by the cntcrer. To make them still more 
secure, which is necessary in the case of a rich, full 
harness of many headlcs, little blocks of wood may 
be placed between the ends of the shafts and the 
latter may be bound together with cords. 

Entering Nos. 2 and 3 are the hooks nccr^ry for cntcr- 
Hoob ing, No. 2 must be slender enough to pass easily 
through the eyes of the leashes, and the flat hooic 
No. 3 must be thin enough to go through the fine 
dents of the reed. 

Mote about It may be noted! here that entering only needs to 
Entering be done when the loom, rrr at aiiv rate the harness, 
is new. After a lengtii of clnili has been woven, 
sufficient of the old warp is left in the loom, with 
the cross-rods in it, to allow of a new title being tied 
on to it thread by thread. When the threads are 
all joined the old piece of warp is drawn forward, 
and of course the new threads ndlow the old ones 
through the headle-eycs. 

Method of These preparations all being made, the entering 
entering the can proceed, The cntcrcr’s assismnt .sits in the 
Harness jpjce D, between the warp ami the liarncsB, Be¬ 
ginning at one edge, he takes up a Mtiall hunch 
of the looped threads, ami first cuts off the looped 
end; he gives it two or three sharp, firm pulls, 
which clear the cross between the rods and make it 
quite easy to select and separate the first thread. 
When this is done the thread is held ready to be 
hitched on to the cntercr’s hook as soon as it is 
pushed through the firat eye in the harness, 
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The cntercr himwll' !ii» tit the irwni ift fwns of the 
harness, with the sknilcr litmk, tio. J, te^ify me. 
He selects the first eye in tlir front nr brk hMiik 
and pushes the Iitmk tltrnuith it,* The jri'.rMaiH pi Jt es 
the first thread on llie inrok, which, as it w diawti 
back, takes the thrc.ui with it. The enteirr hnldt 
the thread in his left hand and rcjicats the »i[iftitinii 
with the hook, only selecting the litst eye mi the 
next headle, and draws through the Second thread, 
which his asistant has picked out at the t riwaini 
placed on the hook. However many headles rlierc 
may be in the harnc.ss, the first hook in each is filled 
before the first headle is returned to (of the l>e- 
ginning of the second coiirsc. The keeping rtf this 
regular course all through the hariicw is of the 
utmost importance. As the entering proceeds, the 
entered threads arc loosely tied together in small 
bunches, in order to prevent their slippiiij' bark 
again through the eyes. 

Another pair of slings, marked E in the drawing, 
is placed in front of the harncsi. To these the reed 
is tied as shown at No. 4. The assistant now 
sits in front of the harness, and the cntercr stands 
over him, The cntercr thrusts the rccd-hook No, 3 
down through the first dent of the reed. The assis¬ 
tant holds the first Inmcli of threads in one hand, 
after having untied the knot. He traces out the 
thread coming through the first eye in the harness 
and places it upon the honk, which is then drawn 
up and treated in the same manner as when drawn 
through the harness. The first thread in each 
headle is taken in succession, and then the second, 

' In England usually the back headle ii Tint; on the 
Continent it is the front. 


Method of 
emrrini Ae 


Entering 
the Reed 
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G»iingtlie anti HI m) j.nhc nul Who! jIic reeti H all entered 
l/wm and t(ie kmchc^ ed' threads safely k netted, the loom 
wiH tw all rrady for the svatcr to as the 
adpstmeni of the ftarjs of ilm lomn for actuil 
wcavini' is ralied. 

The patiiig of the loom is always done by the 
person wlio is to weave the nt.orrial upon it, as 
every weaver has hi-, or her •two iilras as to the tet 
way of adjtistiiij?. tlie varitnis yatis for liie wi»rk. It 
will therefore only he possible on this point to state 
the priii(i|ul inaiteps that have to be attended to. 
In the first place, cords must He attached to the top 
ktlts of the lip.td!es, preferably ilie back one, and 
passed over tlie pulleys of ilie centre ct^^‘t.piecc, in 
order to meet and k joiiicil to short strings coming 
from the other headle. It is ncccsyry that these, 
and, in fict, all the cords of ;t hiiun, slimild be 
so tied as to be easdy adinsted to a nic>’ty as regards 
length; the manner of doing this is, once fnr all, 
explained in Note x at the end of this chapter, 
When the headles have ken secnrely connected by 
the cord, the slings at I), fia, 4“, must be removed 
as well .IS those on whicli the retd is rcstint'. The 
reed itself may, for the moment, be allowed to hang 
loosely front the harness, suspended liy the knotted 
warp. The space in (rout of the hcioiles being 
thus cleared, the batten must nc.xt be hniig on its 
rocker in tlie position and niannci shown at 
fig. 42. The cap (tf the haiim, E, fig. 46, being 
removed, the reed can be fined into the groDve at the 
hack of the racc-bloek. Tliis groove must be deep 
enough for the round edge of the reed to be com¬ 
pletely buried, so that tlie silk or other threads of the 
warp may press on the smuotli slnnile-race, and not 
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fray against the lower edge of the reed its the batten is 
moved backward and forward. The top edge of the 
reed is next to be caiiglit in the groove of the reed- 
cap and the latter screwed by witig-nnts to the 
swords of the batten. Tlic harness tmist then Ite 
brouglit to its proper pl-arcj by moving forwai'd 
the cross-piece from which it hangs, 'riic nearer 
it can be allowed to be to the reed the better, 
so long as it does not interfere with the swing of 
the batteji. Tlic greater the space between the 
batten and the harness, the larger the opening has to 
be made in order to he crtcctivc in front of the reed 
where the weft has to be shot. A large opening 
has the disadvantatre of increasing the strain on the 
warp threads, The harness and the ire.adlcs will 
now be ready to be connected. A long cord must 
be tied, at both ends, to the bottom lath.s of each 
headle, as in fig, 42, and from tlic .separate treadles, 
exactly underneath these cords, a double cord must 
be brought tip, and joined to them by the atljustablc 
slip-knot described in Note z. It now only remains 
to arrange the friction brake on the cane roller a.s 
in figs. 42 and 43, to remove the side-cords and 
weights, A, C, C, C, fig. 47, to gently clear and 
separate the warp threads and move the rods as far 
back as possible, In order to finish the prcparacioti, 
or gating, of the loom for actual weaving, (See end,) 

Note i , p. 90.— It is very important that the loom-posts 
should bo set up exactly square, in order that the two 
rollers may be parallel to one another. Heforc they are 
permanently fixed they m.iy be tested by a diagonal 
measurement being taken from the hack left-hand post 
to the Front right-hand one. If the distance between 
the back right-hand post and the front left-hand one 
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Hokf prove! w be )he wsuf a» iHii I'ciween tbt two nthen, 
ihc iwim ‘will be SnunJ pcffci.dy s-.|iiat«. 'l'h« pom 
jhouM be te-W-i wish a p’-umb-Jhie fur (ipfighiness, and 
the roiiCti sti.i all hof»i'!ial paw v“n!ii a jpirit-kvd, 
NoTf, 1 .-—In or*kf w isice!}’ ailpM! the length of the 
Hrloiii cords Kir tying u-p the iMiinij * very simple slip- 
knoiii meJ. Aff.fercntc to lig», si anJat«,pp, jOiinl 
41, will be nf use in ilfjrriMng ii, a» the first Inoj) of the 
slip'kmn is there il!«»tiatc4 U is uw»l to ik uf 
with (iouhle frtfds, as these always icrmitiste cither in » 
kvop or two eitils, Ittsih of whitit arc necessary for the 
adjwHable slip-kiwit, The tw.U trt be thus jnincil arc 
shown at A, hg. The hwjs for the »lip-kn«i ia made 
»t the end uf the ln(i)ted cord in the manner shown at 
figs, at and ate. 'I'hrongh the kaip thus made the two 
ends of the cord are passed as at ii, %, 411, and tied 
together in a single ksiot, after the loops has been drawn 
close round them, as at C, By pulling the two ends of 
the single knot the Utter is drawn (hue to the Itmp, and 
it will be found, shat, whaScucr weight is hung on the 
cords at I), the knot will tioi give way iti tlie least. If, 
however, the ends of the cord ate pulled up, it can be 
shortened at will, and if the knot is liKticncJ the cord 
may be adjiuied with great accuracy. 

Notb 3,—A large number ts{ cords of caatsly the same 
length arc often required in tying up a liiom, A simple 
way of measuring the lengths olf, is to drive two nailt 
into a board, or wall at the necessary dbfam e apart, and to 
wind the cord on to them. Ifdintblc cards arc wanted the 
skein so made can he cut through at one end only, but if 
single cords are required both ends will have to be cut. 

NoTS4,~Thc weaver must know how to make the 
leashes for the headlea of the harncsi, as well at the smaller 
ones for the heck of the warping mill (%. a;. No, 4), 
as they often break and have to be renewed, Bor use 
with coarse warps of linen, woollen, or cotton threads 

106 



te 












Note* the heatlki. she ’.ej^ho «r« iJiw wparate jitd 

movable the harner. un I t aiiapte-l Inr ibffefeiit coumi 
ami iviihlis (i( ivarp, i<» that, when pja.?:. aMe, it i« ai 
well til have tliem tn. Hat in the <;j«r »! fine silk or 
cotton wjrp», o( a strtai number of thrciib, the leaihet 
mutt be (ixcilf an*! raretuDy tjM.rii in 4 inittsd together 
tm the heiii)f«, 'I'lis apj-'Miite (nf au'img ihc tcpariic 
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Fic. ,(9.—llriil'.e nr Leatit (»in;*,e. 


Ic.islics ij iliown at fig, 41J. It « liniply j b an) about 
fourteen inchcj long, mm imli thiii, a.'ti! tit inchei 
deep, On the top edge are liiur eiii'inth n!";al, nr strong 
wooden pegt, arranged as in the drawing, 'riicsboti 
loop A is made first, nn the ptgi a and t. The thread 
is passed tlircugh it, and the mitre ionp, E, is tied 
round pegs z and 3, being dtnible'tnmictl in prevent its 
slipping. The leash is finished >< 11 'by the ends of the 
thread being tied together round peg 4. The sire of 
the small loop or eye H, it regulated by the pwition of 
the pegs 1 and 3. When a large number of leashes are 
wanted, time may bt saved by tying several A loops 
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before turniivj> the board to lie the double loops B, C. 
The board maj’ either be held bcuvecn the kiicci of 
the worker or be fiieti oii s table in such a svay a» to be 
easily turned. 

Notb j."T he knitted and spaced Icashei for fine 
weaving have to be made on a frame prepared for the 
purpose (fig. 50). It i# conitructcd as follows; Two 



strong laths, A, A, four inches wide by half an inch 
thick, and at least three feet long, arc neatly mortised 
into two thick cnd-picccs, B, H, 10 ai to (i)rm an oblong 
frame not less titan fotiriccn inches wide. 'I’he corners 
are not permanciitly fimi, hut arc held together hy 
raovalilc pegs, A wooden lath or brass rod crosses the 
fr.ame, from end to end, passing through the end-pieces 
rather nearer to one lath th.an the other. The diameter 
of the rod or lath is determined by the sixe of the eyes the 
leashes are required to have. Both laths, A, A, are marked 
out in inches from one end to the other. This is for 
the spacing of the leashes, so many to the inch. The 
harness thread, which is miide specially strong for the 
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psirffl'-c, It upm j -vi\ such at i, u,.d fc, 

the maiintgof tifinK nr! 5 . 

Tk ienhc! ate intiEscl, atr«r!K, thin cor 4 , whicl, 
uiiea »n.l wnanii trveai ninn wsinj ^nd ofcacS 
lath jn.l ugiiiiV f.tftchrJ aimig iht imt^r cduc of the 
(ramr !<» tk tuhrr end, where tt it am wound and (ied 
A« in the uie .d the tepataic !eidr., (he ,„»!! loop, nf 
l^be cmmwm>. knh^ are rtia k fint. The thread Lu,t 
be <l0Hb(r.tm.t(rit ),i (he .wd by mean, the nieih 
the r!a< e where (Ik hcadic i, be«(n. The raeih mu.t 
then Ik pa^cd Mmid tU hriw rcid, Hndcrncaih the lath 
and (he ifswtl urd to dn* (orJ. An'silicf loop il 
made in the tanic maiincr withayt jcicrinK the ihrL 
am! lo^mi «n;ii the right mimiicr are ina-je to the Snt 
inch. I hetekiiti; adjBMcd, the KCtmd inch can hemade 
in the same wap, and to >!n lii! the t'lniplctc number re 
Quired ha* hern readied In the draw'ing the loom are 
thmvn hwK in iir.ier that ihcir in!rr!a> rmeni may be 
indicated,_l«t thep imm a-.inaily b- jn,( cnoVh 
to lie straight on the irajn; wiihmit bcnilmg the rod, 
The iiircad h*r the ihnildc imjit be tied at the bc^ 
ginning w the op|t,.,)!e laih in the tame wav at for the 
single oiiet The medi rmn then i r paMed'under the 
frame and brought up through the nppmiic loop, pyc, the 
rod, and, usuallp, dicjldc-iiiwtted cine bp it < ihtn, being 
brought over the lath, it must be kiioUr.I at the place 

'' a"u^**' complete, 
and all the oihefs muK b«* finished iti ihc same way. 
1 he epM of the iea,hc» for iilg.-wea»ing are not always 
double-tnoiied ,• manp weaver, prdbr single bots as 
cmg IcM bulky. Ssngic knots arc, however, cjpecially 
when the harncjs it new, verp apt to slip ou, of 
and give trouble. When (ini,lied the centre rod is drawn 

Z '*'* c"rncrj,and 

wbid I i* >m>!> l>)' tim cord to 

winch they arc knotted, to the laths of the headle, 

no 



CIIAFTKR Vin 

THE ACCESSORY Al'I'IAANCRS OF 
TMK LOOM 

The Hand-shiitde'-Supdority of Hjnd-ihuttlc 
Wcaving—Tlic Fly’Shuttle—The Ratten for the 
Fly-jhutdc—The RaceNiard-^Thc S)iiitilc»txtx«J 
—The Pickers—The lacking Siick~Thc Action 
of the Fly-shuitIc -AilvjnUgej of the Kiy-shuiile 
—The Temple—The Skein Reels—The Doubler 
—The Quill-winder—Other Tools—Method of 
Weaving with Hand-batlcm-*Mcthod of Weaving 
with llox-battens, 

There can he no doubt that as long ns the upright The Hand* 

loom onljp was used, the weft was passed through the shuttle 

opening 111 tlic warp in little skeins wound on the 

lianil, or on the long spindles on which it had been 

spun. But as soon as the hon'OTiual position of the 

warp was adopted, especially for plain weaving, it is 

certain that some kind of shuttle for carrying the 

weft came into u.sc. I'lie advantage given by the 

invention of the shuttle, was, that it could be 

thrown swiftly bv the weaver through the opening, 

from edge to eelge of the cloth. The ease and 

speed of the work would thus be considerably 

increased. 

The hand-shuttle now used for silk-weaving is a 
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The Hswi' Wfy ihffrtcni Um! fitim sii? shuifk nf the ancients, 
shuttle if we may juiir.c frf'in tiir tew Sjtfrimens preserved 
in t!tc Hrstish ami iniis'-iinf-, 'Che general 
Qii,illiieJ if'S liiiww?, s'crv ■timihir. The chief 

teejuired in qtialitics rcijiiirc'!;» (he <ifint:jr are sSenticrire.sv com- 
tk Hantl- hineJ with a cjjiaeiiy fut • attyiti)’: x r,t'’at length of 
ihuttk tiireatl, weight, in miier tx «!c.iiiy it in its rapid 
rnttvcmciif, am! pfrfa'! >itmm!l-,f!ew nf finish, so 
that it may tun Innn v.ile to sale tn-er the most 
tlcliatc tlitcads without fatcliing up or fraying 
them. 

Description The Ircst ham! >,h«ri!rs ate matle nf good, hard, 
oftheHiind- hoxwoncl, They arc alimit right tnchf'. long ami 
shuttle one inch wide, hy ilirec-rpiarfcrs of an Inch deep. 
The general shape and scetion an* shown in fig, 51, 
The front edge, lower line. no. I, is straight, anil the 
back edge, which, when the shtrule is thrown, is 
towards the teed, Is iiirvnl near the ends, At the 
ends, which arc slutp and sinmnh, slips of metal are 
Inserted in order to prntrit the poiitts ftom damage 
should the .shuttle fly out ami fall, The curved 
sliape of the ends is heantifuiiy adapted for delicate 
throwing and catchiirr:. The top of the shuttle is 
flat, with rounded cd'rs, hut the iiottoni has the 
edges not only rounded, hot Hlighily r.aiseil, in order to 
picsem les.s surface for ftirtion with tire thre.nls over 
which it slides. Tlie sh,ipe ol the luntoin is shown 
by the section at no. 2. In the centre of the top of the 
shuttle an oblong hollow is iMtvcd, .ns deep as it is 
wide. This is for tlic reception of the .ts it is 
Called, on which the weft thread is wound. At each 
end of the hollow a small, flat hole is made, and into 
one oftlicse a minutCjSpiral spring is fixed. Hy means 
of this spring a piece of thin, hard slctl wire, bent 
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in the form shown at no, 3, is kept in position, after ncscripiion 
it has been inserted by pressing one end against the of the Hand- 
spring and allowing the other end to he pushed by shuttle 
it into the opposite hole. The bent wire is for the 
purpose of holding the quill in the hollow of the 
shuttle, and it is bent to tlic shape shown in the 
drawing in order that it may act as a gentle brake 
to prevent the quill being unwound too freely, By 
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means of closing up or extending the end.s of tbc 
bent wire the tension of tlic thread on the quill can 
be regulated to a nicety. At no. 4, the quill, 
with weft wound on it, is shown on tlie wire; it 
may also be seen in its place in the hollow ttf tlie 
sliuttic in no. 1. The quills arc now mostly made 
of paper, hut occasionally a weaver will prefer a quill 
made of a small piece nf hollow reed. Origin.illy, 
no doubt, feather quills were used, as tlie name 
denotes, As the shuttle is* tlirown from side to side, 
the weft is unwound tlirough the small hole shown 
in the centre of no. 5, into wliich a porcelain 
or glass eye i.s fixed. The quill must be short 
enougli to move longitudinally as the weft is un¬ 
wound, or the latter will be apt to break, how- 
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The HanJ ever nkilfnllv il may have hfcn put nn to the 
ShatiieinuM (|iii(|, 

Fig. 52 rcpfesei!!'i the hami-shuftle in iw,, It ij 
lightly iieU in iltc cit'hr tuinl nl tfic weaver, partly 
within the ojvcn s.he 4 , ami restting an the race-boaru, 
ready to Ite ihntwai hy a <>!isth!, rjnirk wrist move- 
mtm. 'rite thiiiw eavtses it to glide ahmg the 
beadin}*, over the Inwrr war|vtiiiea(K, tn the opposite 
edge, where it is atiglrt by the fingers of the left 
hand and guided into the paltn. As lOHm as it is 
out of the shed the iiand is wiiluh.iwn from the 
batten. This allows the reed, fixed in the batten, 
which has Itecn held off hy the thumb of the left 
hand, to fall aiyliist (lie weft and pte^s it home. In 
the meantime the right-hand timmh is prepared, as 
soon M the blow has I'een given, to push the batten 
away for the next throw of the shuttle from left 
to right, In gating the loom tlic haiicn is so hung, 
tltat when at rest, the reed is just at tlir jdare where 
the weft is to lie. Tiik Qtvtitrv of the work 

DEFENDS VERV MOtTI t'FoN 1 )IE WAV I.N WHtfll THE 
SHOrri.E ts CAtKitir and the IttHFAI) DRAWN 
THROUGH rUR SHED. I.N KAlf, tT IS THE DEl.ICATE 
manner in WtllCtI I (its CAN HE Dll.NE WHICH 
MAKES CODl), HANJ>-SIIi?Tn.F WEAVlNf, SUPERIOR 
TO ALl, OTHER KINDS WHAif.Vf'R, 

The Fly- The simple invention of the Ih'-shuttlc, in the 
shuttle eighteenth century, was an cxircincly impurtant 
event in the history and devchtpitinu of weaving. 
Its effect will be referred to later miv hut it will be 
best to describe its comtrucu'nn in the present 
chapter, in which the weaver’s tools arc especially 
being dealt with, 

The fly-shuttle differs from the hand-shuttle 
”4 





The Fly- both in form and in the manner in wliich it is 
ihuttle thrown and caugbi. The shuttle iittlf is repre. 

sented in fig. 53. The diflferenre in its form will 
be at once perceived. Tile Ry-sbuttlc has both 
sides curved exactly ahke, ami rite meta! points are 
set exactly in the centre of the ends; they are also 
heavier than tlmsc of the hand shuttle. The shuttle 
itself is longer, and deejvcf and broader in proportion 
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to its length. Tlic wciplu of a fly'Shiittlc for sillc- 
weaving is from ihrcc to four ounces, but for heavy 
work and power-loom we.iving it is made muen 
heavier. The oblong hollow (or the reception of 
the quill, or spool, is in the same position as in the 
hand-shuttle, but diflers in that it is cut right 
through, llie opening at the bottom, however, is 
not 50 large as at the top. It is shown in the 
section between the runners h, h, and al.so in no, 2. 
In the hollow at no. i, instead of the bent wire 
on which the quill is fixed, a thin metal .spike is 
securely fastened. This spike is lu'iigcd at the end 
near where it joins the shuttle, so that it can be 
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is wound on to small hollow boxwood plugi 
(no. 4), When filled, these are pressed on to 
the spike, which is then turned down into the 
hollow. The weft, which is put on the plug in 
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The 1 *V such i mamiPi '.!ut is unwinik unimermptediy fmm 
ihaitlc the end, is thrcjiid ihfwyh the cmlnnrit hole, 
no, 3, and in and nut of tlsf nifier hules, aecording 
w she degree of trti'.ilm disitcd hv the weaver. In 
order to mcrcast the weif'ltr r.f tire boxwimd, both 
the fly- and hand-shurtics rifrcn have hole* drilled 
into them, which arc filled with plui;s nf lead, 'The 
ingenuity nf the (!y-'h«tilr invrnsieai dues not, how¬ 
ever, lie in (lie shuttle itself, hm in the contrivances 
for throwing and ratrhiiig it, These consist of the 
shuttle-box, the piiicr nr propeller, and the picking 
stick. 

The Fly- Tlie shuttlt-kx is constructed on tlic race-lilock, 
thuttle lUce extended, for the purpose, to altmtt Ihtirtccn (nclics 
beyond the swordi, tm boilt sides of the batten 
(fig, 54}, The shuttle race in a Ixix-hatten, instead 
of being merely a small rounded iKadliig as in the 
hand-batten, is a pcifectly even strip nf Iwrd wood, 
not less than two and a half iiuiics wide, and lung 
enough to reach from A to A, lig, 54, It is slightly 
bevelled, and wlien giued rirmly to the. raee-hiock 
the surface gently slopes tnw.ii d tlie reed. It is 
bevelled at such an angle that when the batten is 
pushed back, the race cannot slope outwards and 
cause tlie shuttle to fly ulT, « it pawes alone. The 
shuttle race has to be most truly and evenly made, 
as the least irregularity on its surface is fatal to the 
action of the shuttle. No. a is a section of the race- 
block, the race itself being indicated liv solid black. 

The Shuttle- The shuttle-box is shown in section at no. 3. 
bra It will be seen that it has a high hack and a 
low front, C and B, Also that a groove is cut in 
the race. This groove extends from the end of 
the box to the edge of the sword D, no, i. 
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Immediately over the sroove-, arul a irifle ion-er 
than the groove ihrlf, a tlim mcul retfl, luvuig 
a small flat head, is fixed. It is iias-ri! {boiijth 
a screw stajile which projects from the sword m a 
hole in the cmi of the shnsilr-lmx^ where it k fotened 
by a screw and wing-mii, E, 

The phhr is reftreseiited at no. 4, ft is 
usually made of inirtaln-hidr, which is very tmij'h 
and hard, tinalitics mttst iictevMry lor the purpose. 
Two pieces of hide oit to the shairc rd' C,*, no, 4, 
are joined tri|!ethcr hy a piece of hard wood, 
strengthened with twistcii wire, as at E, 'I’lsc 
tongues at tiic Ixuiom of tlie pickers fit easily into 
the grooves in the bottom of the shuttle-lKixes. 
The iron rod E, no. i, passes through the hole 
at the top of the picker iiuileatcd hy the tioued 
line (no. 3). No. i fihow.s Iwnh hoxes fitted up, 
each licing fiirnislicd with a picker, 'rite pickers 
have to move freely and firmly from end to end 
of the sluittle-lwx to the fullest extent allowed by 
the iron mil. 

The pickhisi aid is represented at H, no, i. 
It is sirnidy a convenient handle attached to the 
centre of a strong cord, which is long citoiigh to 
join the two pickers together lonjcly as iti the 
drawing. It will now tic readily understood that 
IF THE r'lCKINO STICK OH PltUED WtTII A .St.KHlT 
JERK TO TMIE l.Err, THE 5HtiriT.R IN THE RtOHT- 
HAND MX Wn,I. 1)K tmiVKN OUT BV THE I’ICKER, 
ACROSS THE RACE, IN’I'O THft (llTdSlTE BOX. It 
Will. THERE BH CAUdHT BY TUB tlTHHR BICKER, 
AND ANOTHER JERK FROM LEBT TO RKHT WIU 
BRiNO IT Back aoain. This, roughly speaking, is 
the method of using the fly-shuttle. 


Tlit Shuftk- 

hit 


d'hc ih'ckcn 


The Picitini 
Stick 


.Action of the 
Fly-rhuitle 



The FI7- such a manner that itunwinils uninterruptedlj’ fmm 
shuttle the and, is threaded through the enduucit hole, 
no. 3, and in and out of the other ludcs, according 
to the degree of tension desired hv the weaver. In 
order to incrca.se the weight of the boxwood, both 
the fi/- and hand-shuttles often have holes drilled 
into them, which arc filled with plugs of lead, The 
ingenuity of the fly-'-liuttle invention docs not, how¬ 
ever, lie in the shuttle itself, hut in the contrivances 
for throwing and catching it. These consist of the 
shuttle-box, the picker or propeller, and the picking 
stick, 

The Fly- The ihuttit-bix is constructed on the race-block, 
shuttle Race extended, for the purpose, to about finiricen inches 
beyond the swords, on both side,s of the batten 
(fig. 54). The shuttle race in a hox-hatten, instead 
of being merely a small rounded treading as in the 
hand-batten, is a perfectly even strip of hard wood, 
not less than two and a half inches wide, and long 
enough to reach from A to A, fig. 54, It is slightly 
bevelled, and when glued firmly to the raee-hlock 
the surface gently slopes toward the reed. It is 
bevelled at such an angle that when the batten is 
pushed back, the race cannot slope outwards and 
cause the shuttle to (ly olF, as it passes along. 'I'lic 
shuttle race has to be most truly and evenly made, 
as the least irregularity on its surface is fatal to the 
action of the shuttle. No. 2 is a section of tlic race- 
block, the race itself being indicated by solid black. 
The Shuttle- The shuttle-box is shown in section at no. 3, 
box It will be seen that It has a high b.ack and a 
low front, C and B. Also that a groove is cut in 
the race. This groove extends from the end of 
the box to the edge of the sword I), no. I, 
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Immediate!)' over the proovc, atiil a trifle longer TheShnttle- 
than the grotivc itself, a thin metal rod, having boa 
a small flat head, B fiacd. It is passed through 
a screw staple which ptfuects frttra tlic sword to a 
hole in the end of the slnut)e-l*ox, wliere it is fastened 
bp screw and wing-mir, E. 

The l>icitr is rcjiresctttcd at no. 4, It is 'Fhe Pieken 
usually made of hutfalo-hidc, which is very tough 
and hard, tjualitics most necessary for the purpose. 

Two pieces of hide cut to the shape of G, no. 4, 
are joined together by a piece of hard wood, 
strengthened with twisted wire, as at F. Tlie 
tongues at the bottom of the pickers fit easily into 
the grooves in the bottom of the shuttle-boxes. 

The iron rod E, no. t, passes through the hole 
at the top of the picker indicated by the dotted 
line (no. 3). No. i shows both boxes fitted up, 
each being furnished with a picker. The pickers 
have to move freely and firmly from end to end 
of the shuttle-box to the fullest extent allowed by 
the iron rod, 

The (ikiiiit; slick is represented at H, no. i. The Picking 
It is simply a convenient handle attaclied to the Stick 
centre of a strong cord, which is long enough to 
Join the two pickers together loosely as in the 
drawing. It will now Iw re.adily understood that 
IS THE I'lCKINO STICK DR PUIJ.ED WITH A SLIGHT Actionofthe 
JERK TO THE LEET, THE SHUTTLE IN THE RIGHT- Fly-shuttle 
hand box will he driven out BV THE PICKER, 

ACROSS THE RACE, INTO THE OPPOSITE BOX. It 
WILL THERE BE CAUGHT BV THE OTHER PICKER, 

AND ANOTHER JERK BROM LEBT TO RIGHT WILL 
BRING IT BACK AGAIN. Tliis, rouglily Speaking, is 
the method of using the fly-shuttlc. 
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Advatitaga The advaisupcs (if tk ii*k' of tlie fly-shuttle are, 
of the Fly- mainly, two; (ij Thcwfaviiy wii iw done with 
thuttle iticreaseil sperii. (lite hand tiiily is re(|uircd to 
work the picktnj; stick, the uihrr hrioj* loft free to 
manipulate llie hatten, the kat (if wliit li may con- 
sciiHcmly he made murh mtur lapid (?./Weh8 
of preat widsls, wliiclt would Itf impussihle to weave 
with a hand-shuttle, can, ity means td' the lly-shuttlc, 
be as tjuiefcly wttven as (uutuw ones. It is very 
rare to find any woven siull', more than thirty inches 
wide, inadc before the iiivcntimi o! the fly-shuttle. 
If ever such wide work wete atteinpied, two weavers 
were en(p!iiyc(l,onc tn tin ow, and the other to catch 
the shuttle, 

It should also be noted, tliat, the invention of the 
fly-bhuttle rciideted that of the [Kiwer-'oinn possible, 
the throwing of the shuttle kinp the chief ilillicuky 
which the iiivcntois, wlio attempted to apply steam- 
power to the loom, had t(t overcome. 

The Temple The temple is an appliance that slnmld not often 
be required in hand-locira wcavin;;. If the warp and 
weft are properly proportioned one to iiaiithcr, the 
cloth, as it is woven, will not '‘draw in" narrower 
than the entering of the warp in the reed, to any 
appreciable extent, When, however, it is found 
that this “drawing in" takes place, it may be 
readily corrected by the u.sc of the temple, 

The temple for liami-ioom weaving is quite 
simple in construction, Two pieces of hard wood 
are cut to the shape shown in fig. 55, no. i. 
At the broad end of each of these a raw of fine 
points is set, These, whetv joined together, are for 
the purpose of holding out the edge,s, of the material 
being woven, to the required width. The means 
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of adjusting the length of the temple ate shown at 'I'lieTcnipls 
A and H, ntc. I and 2. A is a loose metal hand 
fitting closely to tlie two parts of the implement, 

IJ is a long pin, which may he put tlinnigh any 
of the holes in the two meinhers, in order to join 
them together. The pin is litst insericd, ami the 
temple placed on llie cloth a few inches from the 
reed, with the end (mints catching the edges of the 



© 

Fic. 55,—^'remplc. 

material, This position is .shown at no, 3. When 
placed thus, if the temple he pressed down it will 
slightly force out the edges of the web. The metal 
band A will keep it flat if slipped on as at no, 2, 

When the weft is supplied to the weaver in skeins, Tlie Skein 
a pair of reels, mounted on a stand in such a manner Reds 
that the distance between them can he regulated, will 
be recpilrcd (fig. 56). The upright of the stand lias a 
slot cut in it for the greater part of its length. The 
reels revolve on elongated axles, and may be fixed in 
the slot, at any height, by means of a screw and 
collar, This is for the purpose of adjusting them 
to different-sized skeins. The weft is usually wound 
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The Skein 
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The 

Douhlet 


ftrei on to htihbifls, atn) from the bfihhins on to the 
quills or |iiup reailv f'lr fiiliiU' the sliunle. 

Several threads tii' weft often have in he slightly 
twjsinl Uigcilicr in 
onlcr to make up the 
requited thickness for 
each siuxit. It is 
seldom, indeed, that a 
weft is made up of lea 
than two ends. The 
little contrivance 
generally used for 
this ikuhling^ as it is 
c.'dlcil) is shown in 
%, 57. It has a 
solid square stand, A, 
and an upright, B, 
from the top of which 
a short arm extends, 
having a smooth 

jSJ* ^1''' 

U About afoot above 

1 the staiul there is a 

shelf, 1), in the centre 
of whicir it thin tube 
of glas-:, fir metal, is 
litted into a hole. 
T'hc tube is small 
ctiotigh to go through 
the hole in a bobbin 
when one is stood over it in the centre of the 
shelf, For example, let it be supposed that four 
threads of weft have to be wound together on a quill. 
Three bobbins must be placed on end, near together, 
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on the stand, in such a position that the siik upon The 
them all unwimls in the same direction. The three Doublet 

ends of tlircad from these bobbins liavc to ^ carried 




The Quill- firm fun) ncai ihc end, Between 

winder these a simli, vriinei^ liav-in ; a bread, shallow 
gfomc cm sis c<!);r, « troly juiivnl rsn an axle, which 
krmiiiatft in a ‘imj! Irauii'e. By means of this 
handle, ilie wheel can easily he tn.s ie to rcs alve with 



great rapidity. At the nppissicr end of the table a 
slot, A, is cut, and iiU« I Isis a shaped block is 
made to fit. The Urge screw C, which, after passing 
througli the edge of the swnd intn the slot, runs into 
the block, not only secures it fit inly in pnsitinn, but 
is used to rcpuUic the di>.taiK'e I'ctwcen the block 
and the wheel. I), I) is a pair of thick leather 
bearings, in which a metal spindle, having a pulley in 
its centre, is carefully fitted. The pulley is connected 
by a cord to the large wheel, and the latter being 
turncdcauscsthespindicto revolve with great rapidity. 
The elongated end of the spindle E is tapered, so that 
the hollow plugs or quills can he fixed on it, and on 
these the weft is wound very carefully as the spindle 
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revolves, and widi pcrfcc! cveitncw (see Kntc j at 
endofehapter, [1, 12;). 

Fig. 59 represents the weaver's shears, the picker 
and nipper, and 
the rubber 
Tiie .she.irs and 
nipper arc in 
constant requi¬ 
sition, hut need 
no explanation. 

The rubber is 
made of sheet 
steel, with a 
wooden handle, 
and is used for 
rubbing the 
surface of the 
woven material 
after it has been 
cleared of knots 
and ends. Its 
use is particularly needed in plain silk-weaving, the 
evcnnc.s.s and beauty of which it much enhances. 

The hand-lootn for plain weaving and all its 
appliances, as well as the necessary preparations 
for the work itself, having been described, the actual 
process of making cloth, both by hand-shuttle and lly- 
shuttle, will only require a very brief explanation, 
For this purpose reference must again be made to 
fig. +2, which fairly represents a gated loom, except 
in respect to the harness, which is placed too far 
from the batten. This was purposely done in order 
to show the hcadics quite clearly. 

The weaver takes his seat in the loom, his feet 
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Method of lighslv* on (ho tfcadlrs. lie begins hj 

Weaving presvittg widi hK !rf: fitoi (ho iscai'lc on whicti 
it roMS. This immoiiaicly i»is« tin! back beadle 
tni! (kpreysts the ffont wif. The result of this 
action IS (he (iw open shed- On pnsin'ng hack the 
hattcri a lew inches, hy pfessing the thumb of his 
left hand against it, a part nf the shed appears in 
front of the reed, ami if the hwiii he pitipctly gated, 
the opening will lie found large enough for the 
insertion of the shuttle, 'riie method of throwing 
the hand-shuttle im already* hecn fully described at 
p. tty,and should here he relctrcdlo, together with 
fig, 52, which shows the hand-shuttle in use. It 
must be added, however, that as soon as the shed 
is free from the .shuitle after every shoot, and the 
batten is released In order to l>cat tlie weft into 
place, the op|>ositc treadle must simuliancously be 
used and the shed changed, This prevents the 
newly laid weft from springing out of position, and 
nukes all ready for the following shoot. It must 
also be einphisfr.ed,that, when catching the shuttle 
after the second and following shoots, the weaver 
gives a slight pull to it, which causes the weft to lie 
straight in the warp, and brings it esartly to the edge, 
where it turns in, at (he opposite side. Unless this 
is properly done the ttlva^t will he disfigured either 
by a pucker or a loose loop. 

As the weaving progresses the breast roller has to 
be turned from time to time, in order to roll the 
newly made cloth upon it, "rhis is done by means 
of a short, strong slick which fits into tlie holts in 
the roller, one of which is shown near C, fig. 42, 
(See takt-up note 2, at end of ch,apter). 

With regard to the friction brake on the cane 
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roller, both the heavy and light weights must be 
kept suspended. Neither must be allowed to 
approach too near either to the roller or the floor 
or their effect will be marred. ’ 

When the hnx-hatten and (ly-shuttlc are used 
the left hand of the weaver is kept on the cap of 
the reed (fig, 54), near to its centre, and the right 
hand holds the picking stick. The way the box- 
batten is balanced In the loom is rather different 
from that of the liiSiid-batten, Instead of the weaver 
merely allowing the batten to fall against the weft 
to beat it together, in this case, he pulls the batten 
towards him with his left hand, with whatever 
force is required for the blow. The box-batten, 
thereforCj is not hung so near to the front of the 
loom as the hand-batten. The quality of the work 
when the fly-shuttle is used, depends, of course! 
mostly upon the way in which the picking stick is 
manipulated. The shuttle has not only to be 
driveii by a jerk of the hand, but to be caught on 
the picker at the other edge in such a way as to 
cause It gently to slide into the shuttle-box without 
any rebound. The knack of doing this, as it should 
be done, by a simple drop of the hand, is only to be 
acquired after a great deal of practice. The even¬ 
ness of the selvages of the web, which is the final 
test of good weaving, depends almost entirely upon 
the manner in which the shuttle is caught in the box. 

Non l.-The winding of the plug! or quill! for the 
jhuttle IS most importaiu, Ifit be badly done it is im- 
possible to do good weaving. This is particularly the case 
with reprd to winding for the fly-shuttle. Loose, uneven 
shoots, knots, loops, and all sorts of disfigurements in the 
Web, are the result of carelesi winding; to say nothing 
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Notes «f kcakiiip, tliffads and the Hying tmi of the shuttle 
from the Itx-m, Fig. jt}* will sknsv the proper method 
of winding the welt. Nti. r is the correct shape of a 
wound (juill. Ko. 1 sliosvj i!,c sviy it slimild he started. 
The thread must tlrsi woum! from A to H, and each 
layer'houli! gHiinally diroini h in length until the shape 
of No. I is attained, and i» finished off in the centre. 



The plug for the Ry-sliuitle (no. j) mn.st be so wound, 
that it will tun off dearly from the |•oint. It must be 
filled up at the illicit cud, to in full siw, anti the shape 
of no. 4 inutl he retained until it ii finished riff at the 
thin end. A wcIl-woMiiJ plug will run till' i|iiltc freely 
from the fixed plug, in a single thread, friim I'egimiing 
to end. A badly wound, soft (juill or plug will wine olf 
in lumps, get entangled, and give much triuiblc to the 
weaver. 

NotB 2.—What is called a tail-up mptieti is some¬ 
times fitted to a hand-loom. 'I'liis is an arrangement of 
cog wheels, or worm and wheel, which causes the doth to 
wind on to the breast roller aiiuinutically as it is woven. 
That this is not necessary is proved by the fact that weavers 
usually wind the motion by hand, instead of connecting 
it to their treadla or Jacquard machine, as is iiiicndcd. 
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PART II 

SIMPLE PATTERN-WEAVING 


CHAPTER IX 

TAPESTRY-WEAVING 

A Definition of Pattern-weiving—Ancient Textile 
Decoration—The Origin of Tapcjtrj-weaving— 
Tapestry a Variety of Plain Weaving—The Effect 
of tight and loose Wcfting~Tapc5try-wcaving 
necessarily an Artistic Handicraft—Tapestry akin 
to Embroidery. 

The art of pattern-weaving consists in the 
mechanical repetition of .a simple or a complex 
ornamental design, wrought in as the fabric is 
being woven, and occurring at regular intervals in 
more or less obvious geometrical shapes and spaces. 
With this kind of pattern-weaving there is no 
evidence to prove that the ancients, with the 
exception, perhaps, of the Chinese, had any ac¬ 
quaintance. The webs of Egypt were famous 
throughout the ancient world, and the Egyptians 
exchanged the productions of their looms for the 
manufactures and other merchandise of neighbour¬ 
ing, and even far-distant, nations; but amongst all 
the examples of Egyptian webs, so many of which 
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Pauern- haw been prewfvcd to the present time, there have 
weaving been found no specimens of mechanical pattern- 
Unbownto weaving. It is true that a few trifiing attempts seem 
the Ancicnti to have been made to vary the texture and appear- 
ante of (ticse ancient weavings, by means of the use, 
both in warp and weft, of iliffcrcnt-sized and different- 
coltmred threads, but even these arc extremely rare,- 
and in some cases may even Iw accidental. 

The Kind of Although the medmnical wcaviof; of design does 
Textile not seem to have been practised Ity the ancient 
Decoration Egyptians, it must not be supposed tliut the plain, 
practised by fjnj mjdc [jy t|,em remained umlecnratcd, for, 
the Ancient! qj, contrary, many of (hem were highly orna¬ 

mented, Such ornamentation, however, was not 
produced in the loom automatically nr in the actual 
texture of the fabric. It was added to the 
material cither when In progress or after it was 
finished, and was done by means of painting, 
dyeing, stencilliiip, stamping, printing, or em¬ 
broidery, with or wiiiiout a needle. I'he designs 
thus applied to these ancient textiles cnnslstcd, for 
the must part, of hands of onv.uiteiu and tietached 
spots powdered over the grouinl. 

Origin of Towards the middle of ilic dynastic period in 
Tapestry- Egypt (a.c. aooo) the fine linen inummy-clotlis, 

weaving which had hitherto beets miitr (dain, are ftnmd to 
have stripes of diirerent-coltniieil weft, occasiotially 
shot across them. They also often have short 
sp.ues of warp left unwoven, forming l),inds across 
the material. It may well be assumed that the idea 
of darning in a pattern on these hare .spaces of warp, 
in imitation of the applied borders of ordinary needle¬ 
work, would occur to .some, enterprising embroiderer, 
and, being carried out, would he the beginning of a 
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new form of textile decoration. This in turn might 
lead to the cutting away of the weft in spots and 
spaces, as in drawn-thread work, and to these being 
filled in with darning in a similar manner, At any 
rate, whatever may have been its origin, there is 
now evidence that such work was done in great 
perfection as early as b.c. 1500. It was practised 
as a traditional method for the ornamentation of 
woven materials in Egypt until the Ptolemaic period 
(b.c, 305), was continued through the Roman period 
and during the early centuries of the Christian 
era, The British Museum and the Victoria and 
Albert Museum at South Kensington arc par¬ 
ticularly rich in specimens of the Egypto-Roman 
work, but at present there are only three samples 
of ancient Egyptian weaving of this kind known to 
exist. These are in the museum at Cairo, They 
were found in 1893, in the tomb of Thothmes IV., 
who reigned in Egypt B.c. 14.50. The smallest 
and oldest piece or the three has, worked into 
it, the cartouch of Amenhetep II,, who reigned 
fifty years earlier than Thothmes IV. They 
arc fine, delicate pieces of workmanship, and must 
be typical of the best textiles of that period 
(plate vn),* 

With regard not only to Egyptian, but to almost 
all ancient, ornamental textiles of earlier date than 
A.D. 600, it may safely be said, that, however 
elaborate they may seem to be, they exhibit only 
two sorts of simple, plain weaving, and that these 
two sorts of weaving only differ in the manner in 
which the weft is laid In the warp. 

* For a full and intereiting description of these precious 
fragment5seeMr.W.G,Thoinson’5“History of Tapestry.” 
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Ancient In the plain ^nimn! nf thc,w aivdcnt wehs, the 
Ornimenta! weft ii parsed acfiM in the shed with sufficient 
Tcitiks tension to pull it straight, « lia$ been fully ex- 

consitt of plained in Part I., on plain weaving. The effect 
only Two ([lat ihc warp and weft .show in almost 

equal proportion in the finished material. For the 
ornamental parts, however, tlic weft is placed quite 
Weaving the slicd, with the result, that, when it is 

pressed down, the warp '■-■r- ^‘vered up 
and hidden by it. For -v-' ;■! , ' i '■ ;■ warp be 
sliot with white weft in the ordinary way, white 
clotli will, of course, Ik made. But if the weft be 
changed to blade for, say, twelve shoots, a grey stripe 
or band, across the material, will he made by the 
mixture of the blade weft with the white warp, 
each showing equally. If, instead of the black 
weft being shot in the u.sual way, it he put in quite 
loosely, the first shoot, when pressed down, will cover 
the first, third, and all the odd-numbered threads in 
the front, and the second and all tlic creii-numbcrcd 
ones at the bade. The next shoot will cover the 
even-numbered thread* in the front and the odd- 
numbered ones at the back, so tliat, tlic two shoots 
together will make a comimiouj line of black weft 
right across the cloth, If the loose wefting be 
continued for twenty-four sluxns, the result will be 
a band of solid black, of about the same measure¬ 
ment as the grey band obtained by the ordinary 
manner of weaving. 

Example of In fig. 6o, a piece of cloth worked, in the above 
Tight and manner, in two torts of tabby weaving is shown, 
Loose At A, A, A, A the white warp and weft are inter- 
Wefting laced in the usual manner. At B, the white warp 
is shot in the same way, but with a black weft, thus 
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Example of forming a grey band. At C the white warp is 

Tight «nd shot lotKcly with black weft, so that the warp is 

Loose entirely hidden. At I) the loose weft, instead 

Wcfiing of being carried right acre*, is worked up in 

pyramidal shapes, from their bases mi nine threads 
to their point on one thread. Inin the spaces 
between tliese pyramids, diamond shapes, in some 
other colour arc fitted, still with loose weft, They 
begin on a single thread, and, after fdliiig the 
sp.ice, are diminished again to a (wint, The 
triangular shapes now remaining, are filled in with 
black, until a line is reached at which the ordinary 
white ta by weaving again begins. 

This is precisely the method in which all the 
beautiful textiles of ancient production, that re¬ 
main to us, were woven. Figs. 6 t and 6 ia are 
examples copied from tlic borders of a Coptic textile 
in the Victoria and Albert Museum. The exquisite 
designs of these tapestry-woven ornaments in plain 
linen webs, have often been commented on, but the 
technique of the work lias seldom, if ever, been 
described. The spaces fur the patterns were either 
left unwoven, or the weft was cut away, in the desired 
shapes, after the length of fabric was taken out of 
the loom, as in drawn-thread work. On the warp 
threads thus laid bare, the pattern, In two or more 
colours, was darned by means of :i needle, or worked 
in with the fingers, the loose weft being passed 
backward and forward between alternate threads in 
’ the manner above described, 

There are no examples remaining from classic 
times of tapestry hangings of any consideriihle sixe, 
but it may be assumed that the famous picture 
tapestries, so often referred to in Greek and Roman 
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Fi«. 6l,—Coptic Border. 
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history and poetry, were made in tlie same manner 
as the textile ornaments of these Egypto-Roman 
and Coptic webs—that is, they were a mosaic of many 
coloured pieces of simple weaving with a loose weft, 
the plain ground between the ornaments probably 
being entirely dispensed with. Whatever may have 
been the technique of these ancient works, there is 
no doubt that this was the simple metliod used in 
weaving the wonderful Medimval, Renaissance, and 
later tapestries with which our museums and private 
collections abound. It is an interesting fact, that, 
the loose weft cannot be put in by machinery, or 



Fig. 6ia,— Coptic Border, 
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thrown swiftly acrrvts the wch in a shuttle. As this 
must always he done with judgment, tapestry¬ 
weaving is likely to rcmaiit a purely artistic hanJi- 
craft as it has ever been. 

'ra|ic,stry-weaving is really, as has been pointed 
out, akin to embroidery, ami only differs from it, in 
that it is freely darned or woverr in flic simplest 
manner on a bare warp, imtead of being wrought 
upon an already woven materia!. It was therefore 
quite appropriate, that it should have been treated 
of in the volume of the present series devoted to 
needlework. To that book any reader desirous of 
following out the subject in detail must be referred.* 
It was necessary, however, to give some little 
attention to the matter here, in order that the 
automatic weaving of repeated pattern might be 
clearly distinguished from upestry-weaving. 

* “Embroidery and TapeJiry-weaving," by Mr, 
A, H, Chrirtie. Artistic Craftr Scriei of Handbooki 
(John Hogg, publirher), 
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CHAPTER X 


THE SIMPLEST WARP AND WEFT 
EFFECTS OF PATTERN 

Further Definition of Pittern-wcaving—Patterns 
possible on the Loom with only Two Hcsdlcs—The 
Striped Webs of India—Ancient Use of Striped 
Cotton Hangings—Patterns resulting from striping 
the Warp—East African Woven Design-Various 
Simple Warp Patterns—Simple Weft Effects— 

Tartan Patterns—Inlaying or Erocading—Primitive 
Indian Brocading—Usual Method of Brocading— 

Binders or Tics—Brocading on Weaving Board- 
Extra Headle for Brocading—Long and Short Eyes 
of Headlcs—Cashmere Shawl Weaving—Origin of 
Brocading, 

We have seen how entirely dependent, in tapestry- Further 
weaving, is the working out of any ornamental design. Definition of 
on the artistic skill and taste of the weaver. We have Pattern- 
seen also, that as the technique of tapestry is so weaving 
simple, scarcely any tools or mechanical appliances 
are necessary in order to weave it, Ordinary pattern¬ 
weaving, on the contrary, whether simple or complex, 
is done by means of certain devices and appliances 
which have been invented from time to time in the 
course of ages. By their use the loom is set up 
or tiid up under the direction of the designer, 
in such a way, that, when the weaver begins his 
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Further shuttling, the tlrsign wil! he woven and repeated 
Delinition automatically, in the lotim, as the work proceeds, 
of Pattern- Xhis being so, the weaver’s whole attention can be 
weaving given to the keeping his loom and all its fittings in 
order, and his threads of fine silk, or other material, 
mended and even, lioth in warp and weft. In a 
fine silk loom, of thirty or forty thousand threads 
in the width, this is quite suflicient occupation for 
one man or woman. 

Needless to say, the mechanism by means of 
which the pattern is worked out, which is often a 
marvel of ingenuity, was not all invented at one 
time, In fact, every weaver is continually devising 
little helps and dodges for his own use. ■ But the 
most important contrivances were invented very early 
in the history of the loom, and succeeding genera¬ 
tions of craftsmen have only extended and developed 
them. It must never be forgotten, however, that 
EACH STEP TOWARDS THE MECUANtCAL PERFECTION 
OF THE LOOM, IN COMMON WITH AM. MACIHNERV, 
IN ITS DEGREE, LESSENS THE FREEDOM OF THE 
WEAVER, AND HIS CONTROL OF THE DESIGN IN 
WORKING. 

Patterns We must now return to consider the old English 
possible on loom, fitted up as represented in lig. 42, and inquire as 
the Loom to the possibility of designing patterns which can be 
with Two woven automatically upon it—patterns, that Ls, which 
HcaJlesonly will work out, as the weaver proceeds, shoot by shoot, 
as if he were making plain cloth. It is obvious that 
such designs must be very simple in character, and 
muse depend entirely on some arrangement, or 
diversity of the threads, in warping. It is interest¬ 
ing to find that a great variety nf patterns can be 
designed to work out in this simple w.ay. 
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The Indian weavers of fine cotton fabrics have 
always been famous for warp pattern effects. They 
were perhaps the first to make use of broad and 
narrow stripes of contrasting colours in their webs, 
This is of course the simplest of all pattern effects 
to be obtained. Many of these Indian fabrics, by 
reason of their finely contrasted colours and the 
pleasant proportion or their stripes, are very beautiful 
in effect, and can be used with great advantage in 
personal and architectural decoration. 

The garden court of the palace of Shushan, where 
the little drama of Esther and Ahasuerus began, 
was hung, no doubt, with material decorated with 
coloured stripes. The hangings are described as 
of “white, green, and blue, fastened with cords 
of fine linen and purple, by silver rings, to pillars 
of marble" (Book of Esther, ch. i. v, 6). This 
account of an ancient decorative scheme, furnishes us 
with another evidence of the frequently remarked 
unchangeableness of the East, for just such striped 
and coloured webs, are being made by the Indian 
weaver of to-day on his simple hand-loom, a 
counterpart of the ancient loom, on which, the 
hangings for the Persian palace court were woven 
so long ago. 

By means of striping the warp, in quite a different 
manner from the above, a large range of small 
patterns can be made which are very interesting. 
As these are constructed on the same principle as 
that on which suitings and homespun cloths are 
designed, it will be well to devote some little space 
to their, particular consideration. 

A delicate and pretty example of this simple 
kind of pattern-weaving may be seen in a case of 
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Eijt Aftian “ personal ornaments" made by the natives of East 
Woven Africa, exhibited in the ethnographical galleries of 
Design the British Museum (see plate i). The pattern is 
in very dark blue (almost black) and bright red, on 
a white ground. This design, in common with 
those just referred to, is made by taking advantage 
of the fact that in plain, or “tahby," weaving, 
one shoot of weft has all the odd-iuimhercd warp 
threads strove it and the even ones below, while 
in the next shoot the order is reversed, the even 
threads being above and the odd ones below. 

Copy of The collotype illustration plate viit is taken from 
East African a woven copy of the edge of the East African web 
Woven just mentioned. It is shown in process of making. 
Design '■pitj loom is simply a small hoard with a warp 
stretched on it. The sheds are opened a shed- 
stick and leashes as described at p. 85. 1 he actual 

width of tile web is an inch and a quarter, in which 
space there are sixty threads, eighteen being black 
and forty-two white. 

It certainly appears curious that if white and 
black threads arc warped alternately rather close 
together, so as to well cover up the weft, the effect 
of black and white lines running, as might be 
expected, in the direction of the warp, will not 
result when the web is woven. Instead of running 
longitudinally, the black and white lines will be 
across the web, as in no, t, fig. 62. In this 
diagram the black vertical lines represent the odd 
threads of a warp, and the white lines the even 
ones. If a shed be made by rai.sing the odd threads 
and depressing the even ones, it is manifest that 
only the black portion of the warp will show on 
the front of the material, The next shed being 
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made, the position of the threads will all be reversed, 
and the white portion of the warp now being above 
the weft, no black will be visible at all. If, as is. 
necessary for this kind of pattern, the warp be full 
enough to well cover up the weft, the latter will 
interfere very little with the colour of the latitudinal 
stripes, 

No, 2 shows the warping of an even and odd, and 
an odd and even black thread, warped alternately at 
regular intervals in the whole width, the result of 
this warping being, when the stuff is woven, two 
vertical v.igzag lines with opposing curves. 

By warping the black and white threads in the 
order shown at no. 3 the latitudinal lines given by 
the warping of no. I are cut up into alternate 
squares, and form a common checker pattern. 

The warping of no. 4, weaves into detached 
squares, and no. 5 forms quite an elaborate pattern, 
with border. 

The warping represented by no. 6 is that of the 
border of the East African web, a copy of which is 
shown in plate vni. 

These diagrams give only a few of the designs 
which can be made for this simple form of pattern¬ 
weaving, The number possible is infinite, especially 
if threads of various colours arc used in addition to 
the black and white ones. 

By striping the wft an additional number of 
simple patterns can be made. But weft effects 
cannot be rendered automatic except by the aid of 
much more complicated machinery than the loom, 
as at present described, is furnished with. For 
weft effects, the weaver would have to count his 
shoots, or measure off spaces, in order to keep any 
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FiC. 02.—^W^arping Patterns. 



Simiik Well unil’tirmily or [tropdilion in llic Mnpcs, As already 
elTttis Mufitedj by ihr wcJi, the Egyiitians first 

began to tnu.nnrin tbriv [d.tin weaving, It k quite 
priikib't' iliat the stiipes ot inl, hliif, white, and 
inirple, ill the hniigimw iii.ide for the Hebrew 
lahmiaflc, wiic welt efluis, If these were su 
the siii|iin)i would he luni/onul, and would form 
a line harkyivumi for the gnh*. figures of cherubim, 
which, wr are tnlii, were wrought niimingly on 
tiimi with tlu' iwri!;c. 

q'lij Ry mraii'. ul 'tiipmu tlic warp and weft 
Hrincipk of "i various colours, the weli-kiiowii clFccts 
Tirtin are produccij. Tl'.c tat tail is a u-ry ancient kind of 
Patterns ornamental wcaviiiit, and is cipahle of an infinite 
mimhcr ot i:oinldn.<tions. This i- proved by the 
variety and individuality of i!u' Scottish j'laiil!. It 
has hceti supposed that tiic “ ,u iegated webs made 
bv Sidoiiian women" incniioiifd hv Homer, were 
a kind ol tartan mixture of cohmi, 

Example ul Eig. fif slunvs ;iw lu.tnticr in vvlvich tartan 
'I’atian siriping is arrangnh In this case both warp and 
Stripiiif; weft arc variegated by stripes of blue, red, yellow, 
and wliite. 

At the I I'nsMiig of the stripes the additional mixed 
colours made aie, deep led, deep bhtc, orange, 
green, and purple. 'When fine, rich colours and 
gotnl yarns arc made use of, veiy gorgeous elfects 
can he obtained in this simple ni.oincr, 

Ollier There arc many other easv nicihods for oriia- 
Methods of mcniing plain woven wehs, suih as the use of 
ornamenting diU’erent-sized threads, both in waip and weft, the 
SrmpleWcbs use of dilferent materials, such us glossy silk or 
cotton in contrast with linen or woollen yams, the 
use of threads of different twist texture, &c,, &c, | 
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Other so that even with ijuitc th; siinplcvt Iiidios, plenty 
Method! of of scope is t'ivcii for flic exercise of ingenuity and 
oniatnenting ilcsigii. 

SimpltWchs ancient ami favourite metliutl of decorating 
Inlay or woven fahiics wav by iitsertiiut, in adilition to the 
Brocading onlinary weft, secomlary wefts of licit threads, such 
as gold, silver, silk, or rich ciihmiful wonls, These 
additional wefts were so arranged as to form spots, 
or detached ornamental shapes, distrilmted over 
the ground, Tliis dcctiratlon is called inlay nr 
bmatiing. At the lieginiiing hroc,ailed ornaments 
were not worked automatically in the loom, as 
they afterwards gradually came to lie, It will he 
necessary, tlicrcfore, as well as ailvantagcous, to 
trace, as nearly as possible, the. manner in which the 
brocading proccs.s was developed, Kspecially as it 
led to some of the most important inveiitinns in the 
history of weaving, and, moreover, many suggestions 
useful to the artistic craftsman may he gatltercd hy 
the way, 

Indian A most primitive manner of hi ocadiiig is described 
Brocading by Dr. J. Forhe.s Watson in his book on the textile 
mamifactures of India, as follows; 

Dr. Forbci “Two weavers sit at a loom. They place the 
Watiort on pattern, drawn upon paper, below the warp, and 
Indian range along the track of the weft a number nf cut 
Brocading threads equal to the Aowers or parts trf the design 
intended to he made, 'rhen with two small, fine- 
pointed, bamboo sticks they draw each of these 
threads between as many threads of the warp as may 
be equal to the width of the figure which is to be 
formed. When all the threads have been brought 
between the warp they arc drawn close by a stroke 
of the reed. The shuttle, with ordinary weft, is 



then passed by one of the weavers tliroiigh the shed Dr. Forbei 
or opening in the warp, and the weft having been Watson on 
di'iven home, it is returned by die other weaver. Indian 
The weavers resume their work with the bamboo Broeading 
sticks, and repeat the operation of the reed and 
shuttle in the manner above described, observing 
each time to pass the cut threads between a greater 
or less number of the threads of the warp, in pro¬ 
portion to the size of the design to be formed.” 

Although brocading is sometimes done in the More Usual 
way described above—viz,, by using short pieces Method 
of coloured threads cut to the required sizxs—it is 
much more usual to find a continuous thread, 
carried in a small shuttle, made use of for the 
purpose, each colour, and each separate piece of 
design having its own shuttle and being worked 
backward and forward to the shape of the ornament. 

The working of brocaded ornament into a Above 

plain warp between the ordinary shoot, does very Method 
well so long as the warp is fine and very scanty, as only Suitable 
is the case with that used for the gauze-like Indian Scanty 
muslins. These arc open enough to allow the Warps 

sparkling gold and bright-coloured silk to shine out 
from between their threads, but in denser warps 
the ornamentation would be buried and almost 
invisible if merely placed between the ordinary 
shoots of weft. 

In order to make these inlaid ornaments have Ties or 
their proper effect in a close warp, the brocading Binders for 
weft must be made to pass under only one in every Brocading 
three or more warp threads, instead of being tied 
down closely like the ordinary weft. By this 
means the rich gold or coloured weft not only 
shows for all it is worth, but, being tied down by 
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Brou.iiiig only nne in r.piy shuT. w ni-nc rineails, stands 
an Wraving clearly am! imiiliy «)> !tii lire ni' the doth, 

Btwnl I'lihelkti ran M Vfiril mi Uir wenviiif; hoard, 
%. 39, ami a ptacJirai experiment will host demon¬ 
strate the ihenry nl' ties an.! hiti Vis, 'riic metha- 
nical caiitrivaiKtcs hir hiiiitii't tli'* imicaded (irnamcnt 
in the Innm can then Iw rrailily cxivlainnl, 

For this expetinifiit the iiu-iitl miht he set up 
with thittj'-nne Mrin;!'', ami plain wravini;; with self- 
cohntrctl welt liegiin mi it a. ni li,;. A A. AtB 
brocading rtimmcnccs. (t wiii hr seen that the 
brociideii I'linn in the iilnsiiatimi is iliawn in two 
shades, italf-toiie and hlark, I'hicsc sliadcs may 
tepieseiit any iwn cnlours that may he selected, 
lleginning with tlie ii;;htcr culmir, and Gounting 
froin the right hand, tif weft most hr biought from 
the hack between the Mncntii and eighth strings ot 
the warp, passed nndctnr.iih the icmli, and nver the 
eleventh and twelfth stiiiigs. ’I'lie hrileading weft 
must now pass at the back of seven strings and 
reappcai in the front hclwcrii stiings nineteen and 
twenty. 'I'hc colnuicd ihrt,id inust then he carried 
over two Strings, under one, ovri two more, and 
bctweeti strings twenty-four ami twenty-five, pass to 
the hack,andbc!cft hnnging tlierr, while the ordinary 
weft is tlirown twice acniss the warp, after the usual 
sheds have been opened lor it, As soon as the shoot 
lias been pressed down tlie hme.nling may proceed, 
beginning this time front tlie left, The coloured 
weft must now be broui'iit foivviud lietweeii the 
twenty-fourth ami twcnty-liftli stiings and taken 
back, over and under the same strings as in the first 
line, until it reaches the point of st.o ting. Here it 
must be again taken to the hack, and the two shoots 
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Brocading (if ordinary weft rr|icatcd. 'I'hii* will complete the 
on Weaving space marked H in the diawiiif;. It will be seen 
Board that the hrocadinjf iir space C must approach three 
Strings nearer to the right and Icit edges of the web 
than that of H. In ail other icspccts the space 
C must be woikrd in exactly the same manner as 
B, In space H, iiowtncr, two brocading colours 
arc Indicated. The new cnlmir, represented by 
black, shindd be put in first. It will be seen that 
the black only cnver^ four strings, two on each side 
of the centre, with a .space of seven strings between 
them, As soon a.s the dark weft Is in its place the 
lighter colour may he filled to right and left nf it, and 
this being repeated twice, the space [I will be filled, 
At E only the dark colour occurs, and tliat in the 
centre of the web, where it covcis two spaces of 
two Strings each, with one string heiwcen to hind 
them. From this point the bnicaded figure can 
readily he completed without ftivthcr instructions, 
In order more clearly to illustrate the pi ocess, at the 
top riglu-liand corner of the drawing., the portion D 
of the bi'tic,ading is rcprcscmcd irr progress, hut 
without the web having been beaten together, At 
the top left-hand aide of the illuatratiun a part of the 
ground and figure is .shown as it would he expressed 
or designed on weaver's ruled paper. 

To return to the old English inom fitted up as in 
fig, 42, Broc.'iding u|i to this point and in tlie above 
ways may be done upon it witlumt extra appliances, 
The process, however, of picking up the ibrciuls for 
. the binders and counting the spaces in the undivided 
warp would be a very tedious one. It will there¬ 
fore be readily understood th.at it would be a great 
advantage if the binding threads necessary for the 
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brocading could be separated in the warp automati¬ 
cally when they were required, without interfering 
with the making of the plain groundwork of the 
cloth. 

The facility of selecting certain threads can be 
secured if another headle be added to those already 
in the loom. This additional headle must be so 
arranged, that, after two or more shoots of plain 
ground have been made, the proper shed for the 
brocading may be opened. This shed may be so 
made as to act across the whole of the warp, or in 
particular spaces, such as borders of a certain width, 
at the centre of the web, or at any regular intervals 
that may be desired. This contrivance not only 
facilitates the binding of the brocaded figure, but by 
dividing the threads into small groups makes it much 
easier to count in the shapes of the ornaments, pre¬ 
viously designed on ruled paper. The method of 
drawing figures for inlaying or brocading is shown 
by fig. 65,* 

The extra headle required for brocading has to 
be fixed in front bf the two already in the loom, and 
through the eyes of its leashes the warp threads 
must be entered, after they have passed through 
those of tire ground beadles, and before their entry 
in the reed. The new headle will only require one 
leash to every three of the warp threads for the pro¬ 
duction of the brocading suggested by fig. 65, and of 

* In designing ornaments for brocading, on squared 
paper, it must be remembered that each square of the 
paper represents the group of threads between the 
binders, and also that the size the figure will be, when 
woven, depends on the number of ties to the inch 
laterally and the thickness of the weft longitudinally, 
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two must 
i'C entered to- 
I'Mlirr in one eye 
:iini mie drawn, 
witlumt entering, 
herween the 
1 1'its lies. The 
etFci't of this ar- 
iiintienieiit will 
hr thut, when the 
new hiuulle is 
raised, either by 
an extra treadle 
nr it h:ind-:ortl 
ami |uilley, two 
threads will be 
raised ami one left 
down, right across 
tlie loom, or 
wherever, in 
the wiililr, spaces 
to he brocaded 
aie arranged for, 
’riuw the neces- 
saty shed for the 
hiih-ading weft is 
ai ii d e. W h e n 
sue line of the 
broeading has 
been done and 
the following 
shoots of plain 
cabby ground 
have been made 








the strips of coloured weft will be found slightly but 
firmly tied down on the under surface of the cloth, 
wliich is really the face of it. In a horizontal 
loom webs arc generally worked face downwards,, 
and, indeed, must be if brocaded. 

There must be an important difference between 
the leashes of the ground headles and those of the 
brocading headlc. It will be at once perceived that 
if the leashes of the latter had mall cyrs similar to 
those of the former, the back beadles could not 
work freely, as two out of three of the threads would 
he fixed W the new row of eyes standing in front of 
them. This difficulty is obviated by making long 
eyes in the leashes of the front headle, so that 
when it is at rest there is room for the ground 
headles to work without hindrance. It will be 
found that this arrangement does not interfere at all 
with the lifting power of the front headle. 

By means of fig. 66 this important difference in the 
leashes of tlie two sorts of headles may be readily 
understood. Nos, i and 2 show in section the 
ground and the brocading headles. In no. i the 
headles of the ground harness are depicted one 
raised and the other depressed, whilst the brociiding 
headle is at rest. In this position the front headle 
does not aft'ect the warp at all, the long eye allowing 
the threads to rise and fall, as necessary for tabby 
we.aving. In no. 2, however, the front headle 
being raised, takes up with it all the threads entered 
iji it, and allows all those passing between its leashes, 
which are the binders, to remain at the level of the 
warp as long as the ground harness is at rest, 

This simple difference between the leashes of 
the headles, some having long and some short eyes, 

' 5 i 


Use of 
an Extra 
Headle for 
Brocading 

Difference 
in Eyes of 
Le.isheB 


Two Sorts 
of Leashes 



Irapuriincs plays a. very important part in the development 
olthcUictif of patteni-weavine. The invcminti of damask- 

lajfig and wcavinn in funicular is based entirely on it 
Short Eye* ■' 




Cashmere The exquisite work which may be done on a 
Shawl loom with mechanical fittings such as have now 
Weaving been described, is shown by the wonderful shawls for 
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Cajliraete 
Shawl 
Weaving 

“The loam differa not in principle from that of 
Europe, but is inferior in workmanship, and the factories 
contain from three to three hundred of them, crowded 
together into very small spaces. About three weavers 
work at each loom. When the warp is fixed in the 
loom the pattern-drawer makes a design in black and 
white. He shows it to the colourist and the scribe, 
and they confer together. The colourist, having well 
considered it, points out the proportion of the colours, 
and, beginning at the foot of the pattern, he calls out 
the colour and number of threads to whicli each is to 
extend, that by which it is to be followed, and so on in 
succession until the whole pattern has been described. 

From his dictation the scribe writes down the particulars 
in a kind of shorthand, and delivers a copy of the docu¬ 
ment to the weavers. 

“The workmen then prepare the needles by wind¬ 
ing on each, coloured yarn of about four grains weight. 

These needles without eyes arc made of smooth wood, 
and have both their sharp cuds slightly charred to 
prevent their becoming rough through use. Under the 
superintendence of the colour-master, the weavers next 
knot the yarn of the needles in their proper places to 
the warp. 

“The face or right side of the cloth is placed next to 
the ground, tlie work being c.irried on at the back, where 
the needles all hang in a row, making from four to 
fifteen hundred, according to the lightness or lieaviness 
of the ornament. As soon as the designer is satisfied 
that the work in one line Is completed the reed is brought 

* Moorcroft’s “Travels in Cashmere,” 1841, 
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which Cashmere has been famous for many centuries 
(see fig. 67), 

The process of weaving the Cashmere shawls has 
been instructively described by a traveller in India : * 
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Jnw» Uf'Ki suit'd J vif;i,iilr Aiul rcrr'ilidu ipparcntlv 
very liispr nrffd^ic t'-i ihc y ni' (h ; m,«crisl,’’ ' 
I( is a iiricvoin fact that lii« beautiful haudi- 
cral't ()l\iiaw!-wf.utiia' iw aluvi'i! <!!oii (uit in India, 
owing I') ti)c o! the rliMfi, mnretriciotis. 



j'lu, by, Hiirder of an Indian Klwwl. 


European, inacliiiie iir.itlc imitatintis of the Cashmere 
weaving and design, with whirh tlic markets of 
both the East and West vs'ere dimded in the last 
century. 

Origin of Before leaving the subject of hrocading, for the 
Brocading present, it may be intere-,tiMg tu remark that, no 



doubt, like tapestry decoratioji, It was suggested at 
first by the work of the embroiderer, to which it 
bears even a closer resemblance than docs tapestry 
itself. Brocading has been called “embroidering 
with the shuttle.” There is a beautiful passage in 
the Iphigenw among the Tauri of Euripides in which 
the phrase is used : 

“But now beside the ruthless sea I make my 
cheerless home, an alien, torn from home and 
friends, with none to call me wife or mother; 
never singing Hera’s praise, my Queen in Argosj 
nor mid the merry whirr of looms broidering with 
my shuttle a picture of Athenia Pallas or the 
Titans.” 


Origin of 
Brocading 
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All designs for weaving, except those of the The Use 
very simplest description, have to be worked out of Ruled 
on ruled paper, and it is possible, after a practical Paper foi 
acquaintance with the principles of the craft has Deigning 
been obtained, to arrange all the details of the most 
complicated webs in this manner. Fig, 68 will 
show the manner in which the paper is ruled. 

In the first place, the paper is always set out in 
exact squares ruled in thick lines, and these squares 
arc subdivided both vertically and laterally. To 
the left of the line AA the partial ruling con¬ 
sisting of vertical lines only is shown, and the spaces 
between these represent the threads of the warp, in 
some cases single and in others in groups of equal 
numbers. To the right of the line AA the squares 
are divided laterally as well as vertically. These 
lateral divisions are for the purpose of enabling 
the designer to indicate the weft wherever it is 
intended to show as it crosses a thread of the warp. 

The proportional thickness of the weft in relation 
to the warp is indicated by the size of the spaces in 
the lateral divisions. For instance, to the right of 
the line AA the lowest squares, B, are divided into 
four spaces, both vertically and laterally; this 
indicates that the weft is of the same thickness as 
the warp thread, or group of threads, indicated hy 
the vertical spaces. If the weft be thicker than the 
warp, as would usually be the case if single threads 
of the latter were intended, the lateral spaces must be 
larger in order to keep the right proportion in the 
woven design. In the case of the weft being one- 
third thicker than the warp the squares would have to 
be divided 4 X 3, as in the middle squares, C, instead 
of 4 X 4. If this were not so the design, when woven 
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Fit), 68.—Ruled Papen, 










would be one-quarter longer in proportion to its width 
than the drawing as set out on the large squares. 
The general shape and proportion of the design, 
therefore, is sketched, in the first place, on the thick- 
lined, large squares, and the edges of the shapes, the 
details of ties, &c., are worked out correctly by 
means of the subdivisions. No. 2 shows some of 
the most usual ruled papers in use, but papers of 
all kinds of sub¬ 
division may be 
obtained. Un¬ 
less otherwise 
specified, in the 
illustrations 
throughout this 
book each verti- 
al space, as well 
as each lateral 
one, may be un- 


W: 



Drawn. Woven, 

Fic. 69, 

derstood to represent only one thread respectively 
either of warp or weft. 

The filling in of a single space, in a ruled-paper 
drawing, indicates that in that particular spot the 
weft crosses the warp and covers it up (see fig. 69). 

Fig, 70 shows the method by which the designer 
indicates to the weaver the way of entering the 
warp in the harness, The vertical lines represent 
the warp threads, and the horizontal lines the 
headles of the harness. The headles are numbered 
I, 2 , 3, and 4, beginning, as is generally the case, at 
the back. A tick or dot on the cross-line indicates the 
headle through which the thread is to be entered. 

A HARNESS OF ANY NUMBER OF HEADLES MAY 
ALWAYS BE UNDERSTOOD TO BE ENTERED IN THE 
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Gcntral REOtiLAR ORDER SHOWN JN THE SKETCH, FROM SACK 
Method of to front. If ANV (tTHER entering is intenbeb 


entering >nd 
ciptciilng it 
on Piper 

Cloth 
mostly 
woven Face 
Downwardi 


STECtAI. IHS'IRUCrjONS ARE GIVEN FOR 11'. 

In order that the weft may crus the warp as 
shown in fig. 69, tlic cloth being made, as is 
usual, face down- 
1 wards, it is of course 

necessary that the 
hwdle in which the 
warp thread.s covercil 

_ji...- ,i -—. by the black cross 

- ,c --are entered must be 

-- ,C.. - 

~~ shuttle carrying the 

weft may pass beneath 
them. It has already 
I been explained that the 

Fro. 70,-Skctch of entering 
in Harnessof Four He,dies 'fwhich 
the weaver controls 


with his feet, and the simplest way of connecting 
the headics and treadles for this purpose is shown 
by fig. 41. There arc, however, various ways of 
doing this, which will be described later on, under 
the head of ShtMng /^orient, but they are all 
alike in one particular, which is, that they all pro- 
Designs on vide for the lifting of the headics as indicated on 
Rilled Paper tlic ruled-paper drawing, This being so, the draw- 
not affected ing out of the design is not affected by the 
by Shedding particular kind of shedding motion witli which the 
Motions loom, on which the web is to be made, is fitted up. 
Tying up Tying Up the Itcadles and treadles Is a matter for 
the Loom the weaver to arrange according to the sequence of 
rising indicated by the design of the p.attern on 
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ruled paper, and much ingenuity has often to be exer¬ 
cised in doing this in the most convenient manner 
for weaving. If, as he were working, the weaver had 
to think of the pattern, however simple, and tile 
necessarpuccession of treadles to form it, the weav¬ 
ing would be slow and not automatic. He therefore 
has to arrange a plan for the tie-up, which will 
allow of his treadling in the order to which he is 
accustomed, and will, at the same time, cause the 
headles to rise in such a succession and combination 
as will work out the pattern correctly. 

The usual order in which a set of treadles is 
worked is from the outside right and left to the 
centre. For instance, with eight treadles, the out¬ 
side right one is no. i and the outside left no. 2. 

Next to no, i is no. g, and next to no. z is no a. 

No. 5 is on the right by no. 3, and no. 6 on the left 
by no. 4, No, 7 is the last trodden by the right foot 
and no. 8 the last taken by the left. Some weavers 
prefer to begin with the left foot and others prefer to 
work right across, in which cases they make out their 
plan or draught to suit themselves; but this does not 
alter the method of tying up. 

Fig. 71 ^ows two plans of tie-up, together Examples ol 
with the cttect produced by them when woven. Tie-up 
They also illustrate the simple method generally 
used by weavers to indicate the tie-up un paper. 

Both figures represent a set of eight headles, each 
harness being entered in the usual straightforward 
manner. This is shown by the ticks to the right 
of the diagrams above B. The vertical lines C, C 
are the treadles, numbered according to the above- 
mentioned sequence of treading from the right 
and left to the centre. The tie-up of the treadles 



KMmpfa tif In riw !“> hy the crwcs, on the 

Tit-ap infveia! isnM, at jiijm where they intersect. In 
(bj'ram where miSy two inMiilcs are iiecessaty to 
ftr«ii,ime the wiVi't at A, each treadle is tieil 

up in hnir iseadSes nn. ! to hnriirs 1,3, 5, and 7, 
and iw, a to heaillcv i, 4, 6, anti 8, so that treadle t 




will raise hcatlles i, 3, and 7 and produce the 
effect of the lowest and other sinvilar lines in the 
design A, 'I'hc .seriim! treadle avill in like manner 
raise the hcadlcs for the four alternate lines of the 
sketch, nos, a, 4,6, and 8. Diagram 2 has the same 
headles and entering as diagram i, but instead of 
only two, there arc eight treadles, C, C, one headle 
being tied separately to cacli treadle. The result 
of this tie-up, when the treadles are used in the 
order in which they are numbered, is shown in the 
sketch above A. 

An amazing amount of ingenuity has ken 
exercised by weavers in arranging for the lifting of 
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large numbers and complicated systems of headles, 
and pattern-weaving was formerly done to quite 
an astonishing extent in this 0 
manner. The use of simple 
automatic contrivances has, 
however, quite superseded 
the use of an inconvenient 
number of treadles. But for 
small patterns, grounds, satins, 
twills, &c., there can be no 
doubt, that the direct tie-up 
of the treadles to the headles 
is better and more certain in 
action than any other con¬ 
trivance whatever. 

The principles of the use 
of ruled paper, the entering 
of the warp in the harness, 
and the connection of the 
treadles to the headles being 
understood, it will now be 
interesting to exemplify and 
examine a few of the patterns 
that can be woven oti a loom 
with a single harness of only 
four headles, and an equal 
number of treadles. Fig. 72 
gives examples of the simplest 
possible designs. The treadles 
for these are tied up singly 
to each of the four headles. 

At no. I a right-hand twill is given, with the plan 
of entering it and also the tie-up of the treadles. 
The numerals in the circles on the treadle lines show 
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Fig. 71.—Exiimples of 
Simple Twill Patterns. 
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Simple 

Twills 




i 


Simple the Ofdef in whivii the treadles arc to be worlced. 

TwilU At no. i the tie-up is seen to be reversed, which 

throws the twill in the opposite direction, making 
it a left-hand one. At no. 3 a combination of 
hotli the above is sliown, the result being a zigzag, 
This is made by extending the treading as indicated 
by the mimcrafs in the circles of no, 3 itself, and 
may be used with either the 
tie-up of no, i or no, 2 in- 
diflereiuly, 

The next ground pattern 
to ckim attention is some¬ 
times called a Mm twill 
It is made, like the ordinary 
twill, on four headlcs and 
Fio.yg.-ArokcnTwill treadles,^ but the tie-up is 
rather different; fig. 73 is a 
draught of it. It will be seen that the direct diagonal 
line of the twill is broken by missing hcadl: 2, 
and making it rise bctwecti the fourth and the first 
headlcs. The result of this arrangement is that if 
a rich close warp is being used the weft will 
scarcely show at all, the tie being distributed so 
evenly over the ground that no ribs or lines are 
visible. This is a most ingenious invention, and 
shows the principle on which the various satins 
The Origin are formed. It issaid to be of Chinese origin, which 
and Cha- is most probable, as it is particularly adapted for 
displaying the rich, glossy quality of .silken thread, 
which the Chinese were certainly tlie first people to 
use for weaving. Before passing on, it should be 
noted particularly that if counted in either direc¬ 
tion THE SAME number OF THREADS WILL BE FOUND 
BETWEEN ALL THE TIES OF THE BROKEN TWILL, 
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This is the special characteristic or all the The Origin 
SATINS. Further reference to this will pre- and Cha- 
SENTLY BE MADE. “cter of 

Several more extended designs may be made 
on the same principle as the twill, with four headles Extension of 
and treadles only, if the entering of the warp the Four- 
be specially arranged for them. A sample group headlc Twill 
of these designs is given in fig. 74, and many othei s 
can be devised, both by alteration of the entering, 
tie-up, or order of working the treadles. The 
entering necessary for the designs illustrated, repeats 
once in every twenty-four threads of the warp. It 
will be seen that three courses of four threads are 
entered from back to front, then one thread by 
itself on the back beadle, followed by three courses 
of four threads, from front to back, the fourth 
thread in the last course beginning the next repeat. 

If the treadles are tied up and trodden as for 
ordinary twill a large lateral zigzag will be woven 
(fig. i) j by working the treadles in the order 
shown by the numerals in the lower part of the 
diagram no. 2 will be made; and on taking the 
treadles in the following order, i, 2, 3, 4, 13, 14, 

15, 16, no. 3 will result. 

With the same entering and tie-up plain cloth 
may be made at will, so that lateral spaces or 
panels of any of these small designs may be woven 
by way of ornament at intervals in the plain 
material. Very pretty effects may be arranged for, 
especially if the bands are shot with gay-coloured 
wefts. In order to make the plain cloth in alter¬ 
nation with the ornamental bands, it is only necessary 
to depress the first and third treadles together with 
the right foot, for one shoot, and the second and 
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Fig. 74--Eactcncicii Twill Eatci 





the Four- 
headle Twill 


fourth treadles together with the left foot for the Extension of 
next. 

In order to produce the design shown at no. 4, 
fig. 74, the same entering and treading are required as 
forno. 3,butthetie-up must be 
different (see fig. 75). In this 
case two headles must be tied 
up to each separate treadle, in 
the following order: Readies 
I and 2 to treadle I j headles % 
and 3 to treadle 2. Treadle 3 
has headles 3 and 4 tied to it, 
and treadle 4 must be tied up 
to headles 4 and i. The effect 
of this tie-up may be seen in 
the diagram, and requires no 
further explanation. 

It will have been gathered from the last illus- 



Fig. 75—Tie-up for 
fig. 74, no. 4 


tration 


more 



Fig. 76. 
Pattern with 
unequal Tie-up. 


than one headle may be tied 
up to each treadle. This 
being so, a much greater 
variety of patterns is possible 
than would be the case if 
only single tie-ups were 
practicable. The tie-up may 
really be of any number of 
headles to one treadle, only 
short by one of the number 
that would raise the whole 
of the warp. If four headles 
are used, one, two, or three 


of them may be tied to any one treadle, it not 
being necessary that an equal number be tied to 
each treadle, as is the case in fig. 75. Fig. 76 is 




Fio. 77- Fia.78, 

plan. The entering in this case is remarkable, as 
half the warp is raised b)' means of the fourth 
hcadle and the other half is distributed equally over 
the other three. Plain ground cannot be woven 
with this tie-up of six treadles, but two extra ones, 
one on each side of the six, will render it possible, 
These tabby treadles must be tied up as shown in 
the plan no. 2, 

With the same entering as that of the last design, 
and a tie-up to three treadles, the pattern fig, 78 
can be made, and by the use of treadles 2 and 3 
plain tabby ground can also be woven in alternation 
with broad bands of ornament. 

172 














Fig. 79 gives the plan of one of the most elaborate Extension of 
designs workable by this simple method of weaving, the Four- 
It requires the use of a harness of ten headlcs and a hcadle Twill 
set of ten treadles to produce it. The entering is 
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Fic, 79.—Elaborate Design for Simple Weaving, 


on twenty threads of the warp, and the tie-up is 
rather complicated, as will be seen by the plan. 

It will have been noticed that this design and Setting out 
plan, (fig, 79) are worked out entirely on ruled Complete 
paper. This is a convenient method of setting out Pl»n! on 
complicated weavings, as the order in which the Ruled Paper 
treadles follow can be marked in the line of the 
design they each govern, A careful study of the 









Setting oBt drawing and a comparison of the numerals will 
Complete elucidate the relation of the various parts one to 
Flam on another. The final arrangement of the position 
Ruled Paper „f treadles for vuorking is alwa)'s left to the 
weaver, anil is, itulccd, quite immaterial, so long as it 
causes the headics to rise in the order set down in 
the design. In setting out such a drawing, the 
entering must be indicated first, and then the design 
filled in helow it on the same nurnher of squares as 
one repeat of the entering cont.vin5. The number 
in this case is twenty. The scope of this design is 
also further limited, by the nature of the entering, 
to a figure having its centre line on the elevendt 
thread, and both its halves alike except that they 
are reversed and point in different directions. In 
weaving this is technically called a pmit design. 
The length of the design is not limited, as its 
breadth is, by the entering of the harness; this 
is decided to some extent by the number of 
treadles employed. Any treadle, however, may be 
made to rise and repeat the same lateral line of the 
design any number of times, and the whole number 
of treadles, or any portion of them, may be worked 
backward and forward or in any sequence necessary 
to form the pattern. 

After the design and entering arc set out, the 
design must be dissected, in order to find how many 
different lateral lines there are in it, as the several 
beadles forming each different line have to be tied 
up to a treadle. In fig. 79, for example, there are 
ten different lines, which necessitates the use of ten 
treadles, By repetition, however, their scope is ex¬ 
tended to twenty lines. Many designs will allow 
of even a great deal more repetition than this. 



Designs of the kind exemplified by figs. 71 to 80 Setting out 
are particularly adapted for weaving on small looms Complete 
such as may conveniently be used in the home. Plarts on 
They are very suitable for linen and cotton fabrics 
intended for domestic use, such as table linen, bed 
furniture, and simple garments of the kind for which 
linen and cotton materials are required. These 
simple woven patterns are for the most part only 
effective when the yarns from which they are made 
are not very fine. They should generally be not 
more than forty to a reed space of one inch, and 
not less than thirty. The best effects also are to 
be obtained if good, even, hand-spun yarns are used, 
especially in the weft. 

It will be remembered that good cloth requires The Use of 
the weft to be thicker than the warp (see p, 5), Double 
and it will be at the same time observed that in Thre.ids in 
order to weave most of the patterns illustrated, in the 
the same proportion as the drawings, the warp 
and weft should occupy equal spaces. This diffi¬ 
culty is to be obviated by using a warp made of fine 
threads half the size of the weft. If these fine 
threads are warped and entered double, the con¬ 
dition of the proportion of the warp to the weft 
can be kept, and as the two warp threads will only 
count as one, the proportions of the design will also 
be maintained. 

When designing these small patterns for simple Frequent 
weaving, care must be taken to break up the spaces Intersection 
by intersection of the warp and weft as much as pos- of Warp 
sible. Not more than five threads either way should i‘nd Weft 
ever be left to cross each other without interlacing, necessary 
or the cloth will befound to be too weak for good wear, 

Even five loose threads must not occur too frequently 
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Ffcquent in (he design. If broad spaces of ornament are 
Inicnccticin desired in tins kind of weaving, some means must 
ofWarp be med to strcpigtlicn the cloth without interfering 
and Welt (),(. (,f (),( ornament. This can he done, 

nccciuary gjjj similar cflect nhwiticd to that of broading, 
except that the ornaments, instead of being in 



dctaclied spots, will be repeated in a close geometric 
pattern all over the cloth. Fig. 8o is a type of 
the design suitable for weaving in this way, and 
will clearly exemplify the weaving together of 
the ornamentation and the ground cloth, This 
design requires only four hcadics, entered in the 
order shown above the sketch, and four treadles, two 
of which arc used for the tabby groundwork and 
Pattern- two for the pattern. On the two outside treadles 

weaving the pattern is tied up, and on the two inside ones 

"''p ground is tied. An extra shuttle and 

Ground 

weaving, and it is better for this purpose to use 
several fine threads together as a weft, than one 
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coarse one, as they will lie flatter and cover the Pattern- 

ground better. Ordinary plain cloth is woven by weaving 

using only the centre pair of treadles, but as soon as wi^ Tabby 
it is determined to introduce the design one of the Ground 
outside treadles must be brought into use after any 
one of the tabby shoots, and the pattern weft intro¬ 
duced in the shed made by it. The next shoot of 
tabby ground must then be made, and after it the 
same pattern treadle again depressed and anotlicr 
pattern shoot thrown. These alternate shoots of 
ground and pattern must be repeated until the first 
row of squares is complete, in which there will be 
found four shoots of ground and four of pattern. 

When this point has been reached, the opposite 
pattern treadle will have to be used, in the same 
alternation with the ground ones, for tlie same 
number of shoots, thus making the second row 
of squares. After this the first pattern treadle 
must be depressed for one shoot only, in order 
to make the thin strip dividing the squares. After 
four more shoots in the shed, made by the second 
pattern treadle, the first one is returned to, and after 
four more shoots and a single one, the first repeat of 
the design will be found to be complete. It will be 
readily understood that the squares of this pattern 
may be made of any size desired, by extending the 
entering in the harness and the number of slieds 
made by the pattern treadles. At the same time 
this will not weaken tlie cloth, as the same tabby 
ground will run throughout, whatever size the 
squares may be. Whilst weaving this kind of 
design it will be found necessary to beat the weft 
together with more force, or with a double blow, 
in order to keep the ground as close as the plain 
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Patton* patw «f the Web, if there arc to be any such, If 

wejyinj properly beaten together the pattern woven by this 

with Tablif metlicw should appear cpiite solid, and entirely hide 
Ground the tabby ground which is beneath it. 

The great importance of the satin ties in the 
development of weaving, especially of fine silk, 
rendere it necessary that the next chapter should be 
set apart for their exclusive consideration. But at 
the same time it must be noted here, that many 
useful and beautiful satin and partly satin webs may 
be designed for weaving on small domestic looms 
in which cither linen, cotton, woollen or spun-silk 
yarns man be used. 



CHAPTER XIl 

THE SATINS AND DOUBLE CLOTH 

Construction and Utility oJ the Satin Tie- 
Meaning of the Term Peculiar Quality of 
the Satin Tie—Various Satins and the Number of 
Headles requited for weaving them—Reasons for 
weaving Webs Face Downwards—Exceptions—The 
Selvages of Satin and other Webs-Separate Selvages 
and their Fitting up—When Separate Selvages arc 
necessary— Contrast of Colours in Satin Webs and 
Its Limits—Double Cloth, its Advantages—Pre¬ 
paring and entering the Warp for Double Cloth- 
Weaving Double Cloth. 

The construction of the broken-twill has already The Con- 
been explained (p. l68, fig. 73) and its importance structionand 
as an example of the principles of satin-weaving Utility of 
commented on, Its reputed Chinese origin was the Satin 
also mentioned. It is remarkable that, apart from Tic 
Eastern influence, there seem to be no traces of 
this tie in ancient weaving, although there arc a 
few examples of the ordinary twill. The earliest 
known specimens of weaving in which the use of 
satin ties is a feature belong to the fourth or fifth 
centuries of the Christian era, and even of that date 
the fragments that remain arc very few in number. 

The satin tie for plain webs is not much used, 
except in the case of warps of fine silk, the richness 
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The Gin- of wliieh it is peculiarly fitted to display. But it 
structioiiand is in the weaving of the extensive and elaborate 


and woollen ornament, il fabrics. 

Meaning of 'f'hc sahn is pcnerally misunderstood, 
the I'etm It is usually taken to signify some kind of silk 
" Satin " material. This is no doubt owing to the fact that 
this tie is for the most part restricted to silk in the 
case of plain materials. The term, however, has no 
reference to the yarn employed in the web, but 
only to the manner of weaving it. 

There are various kinds of satin in use, all being 
based on the same principle, They are distinguished 
according to the mimher of headles required in the 
harness used for weaving them, The broken twill, 
which we have seen requires a harness of four 
headles, is not always called a satin, but is often 
designated a satiucttc. 

Valuable Peculiar value is given to the satin tie because. 
Quality of of its throwing a very large proportion of the 

the Satin warp to the face of the material woven, so that 

Tie if the warp consists of fine ricli silk and the weft 

of common silk, linen, cotton, or wool, the rich 
silk, ill the case of a very rich satin of, sfiy, sixteen 
headles, will almost entire])' cover up the poorer 
weft. The latter will in its turn show almost 

entirely at the back of the cloth, Fig, 8i repre¬ 
sents the front and hack of such a satin-woven 
material, very much enlarged.* In tlie actual cloth 

* The square of sixieeii-hcadlc satin represented would 
repeat from nine to twelve hundred times in a square 
inch. 


Unliiy of 
the Satin 


pattern wcl« known as damasks chat its chief 
utility consists, and that not only for the weaving 
of silk, hut for the weaving also of linen, cotton. 











































Vjluabk 
Qiutity (if 
the Selin 
Tie 


Varioui 

Satin) 


rcpKwmcd the sixteen thfcadj between the ties 
wowlt! ptnbahly not occupy a space of more than 
thcthirticih part of an inch. At no, j the face 
nf the. el(*th is shown,, ami it will he seen that 
fifteen threads nf warp intcivctic between each 
intcrwctiim nf tlic weft laterally, ami also that the 
warp thrcails each float mxr fificcri shoots of weft 
between the lies vertically. In the actual stuff 
when k«we atnl nut of lire loom these infrequent 
lies would scarcely be seen at all, and the glossy 
surface of the lilkcir warp would appear to be un- 
brakon. At no. 1 the bark nf the stuff is shown. 
Here the weft only for the mrvst part shows, held 
together at regular thnunh infrequent intervals by 
the intersection of the fine warp. 

Satins may be made on harntscs of almost any 
number of beadles frtrm five to twenty-four. The 
satin most generally used is that made on eight 
beadles, and is called tighl-htaMf, t'lghl-km, or 
eiglu-ihnft satin. In some respects this is the 
best of all satins, w in it the tics are most 
evenly distributed, and the twill from which it, 
in common with all satins, is derived is less in 
evidence. fSce no. 3, fig. 82.) 

Five-heaalc satin is more used for linen damasb 
and rather coarser woven ornamental fabrics than for 
silk, A great many of tlie med/teval silk damasb 
were, however, madfe with this tic, which gives the 
dry and more subdued effect often to be seen in 
them. (See no. 1.) 

In fig. 8a are given ruled-paper drawings of all 
the satins. Many of them, however, are not in 
general use, as nine, seven, eleven and other odd 
numbers of headlcs would be inconvenient in a 
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harness, as plain tabby cloth could not be made on Various 
It. Five-beadle satin (no. l) is generally made Satins 



on a harness of ten headles, for the above reason, 
and tied up so that two of the headles rise at each 
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Variow tread. Such a harness can also, nf course, be used 

Satin* for the tcii-headlc satin (no. s), Kw. a, 4, and n 

would only l>e used as ties nn portions of a design 
woven on a difFcrcnt pri/icipic, as if made on a 
harness they could only he. worked with an awk¬ 
ward number of hcadles, althiniph the elevcn-hcadle 
satin is perhaps the most well-distributed of them 
all, not excepting the cight-hcadle otic. Nos, 7,8, 
and 9 are only used for the very richest and finest 
silks, or as tics in portions of dc.signs in fancy-silk 
weaving, which will be treated of later on, 

ReaioM for Returning to the represent,ntion of sixteen-headle 
weaving satin, fig, 81. It will he noticed that the back of 
Wcb.s F,icc the cloth, no. i, corresponds more closely with the 
Downward sketch of the same .satin in fig. 82 than no, 2 (the 
front of the cloth) docs. The reason of this re¬ 
semblance is that the black squares of the sketch 
represent the lifted threads of the warp. It has 
already been stated that most weaving is done with 
the face of the cloth downwards. This is particu¬ 
larly the case with satin webs, Obviously the lifting 
of one hcadlc out of many instead of the lifting of 
all but one, makes the work lighter for the weaver. 
The raising of one thread instead of many causes 
also much less friction and wear, not only in the 
warp itself, but in the harness and general fittings 
of the loom. There are several other minor 
advantages, so that, taking all into consideration, the 
inconvenience to the weaver caused by not seeing 
the front of the web as, the work proceeds, is more 
thait compensated for. Moreover, the difficulty of 
weaving webs face downwards is not so great in 
most cases as would at first appear, for if the back is 
tight and the loom in all its parts is seen to be 



working properly the weaver need have little doubt 
that the surface of the material will be satisfactory. 
Although weaving is usually thus done face down¬ 
wards, it is not absolutely necessary that it should 
be. In the case of some complicated fancy webs, 
where two or three thicknesses of cloth are woven 
together, and it would be impossible to judge from 
the back if the surface were weaving properly or 
no, it may he possible and advantageous to so 
arrange that the fabric may he made face upwards. 
This is eiFected by tying up in accordance with 
the white spaces of the ruled-paper design, instead 
of the black ones. 

When a piece of cloth is being inspected by an 
expert one of the first points to be examined is the 
edge of the web, generally called the selvage. It 
may be pretty confidently expected that if the 
edges are straight and even, and at the same time 
neither tighter nor looser than the body of the 
stuff, the cloth will prove to be well woven 
throughout. A good selvage is the finishing grace 
in a woven fabric, and none but good weavers can 
keep perfect the edges of their work. 

In tabby or plain weaving, when the warp and 
weft are properly proportioned, there is not much 
difficulty in keeping a perfect edge, and it is only 
necessary to fortify the warp by making a few of the 
edge threads double j but in the case of the looser 
satin, or the various kinds of fancy webs where two 
or three different warps and wefts are used, an 
arrangement of the selvage warps to work indepen¬ 
dently of the main warp becomes necessary, and 
often requires a good deal of ingenuity on the part 
of the weaver to devise, Anotlier reference to 

i8s 
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The fig. 81 will he Sufficient For the purpose of explaining 
Nccewity the necessity and working of the selvages on the 
for Selvages tdges of satin webs. Although there are only two 
threads shown in the drawing, it is cpiitc clear 
that they make a straight tabby edge and prevent 
the weft being drawn rack, by the returning shuttle, 
as far as the first tic of the satin. This might 
be any distance from the edge up to the space of 
sixteen threads of warp. Without tliese tabby- 
woven threads the edges would be extremely un¬ 
even, however carefully the weaving might be 
done. The defective edge can be avoided if a 
few strong threads arc so arranged that a narrow 
strip of tabby weaving may be made along each side 
Fitting up of the web. There arc various w.-iys of arranging 
Separate for the separate tabby shedding of the selvages, but 
Selvages the simplest way is to provide two extra pairs of 
hcadlc shafts at the back of the harness, at the ends 
of which the selvage le.mihcs arc fixed, so that the 
extra threads parsing through them, by the sides of 
the main warp, m.ay be entered close to it in the 
rather wider dents usually provided for them in the 
reed. These selvage hcadlus arc each tied up to half 
the treadles in such a way that they will be raised 
alternately as one of the right or left half of the 
treadles is depressed. In the case of satins and other 
loosely tied webs it is found necessary to warp the 
selvages and weave them off small rolls, separately 
Why fitted up and weighted, as shown in fig. 83. This 
separately separation from the main warp is necessary, because 
warped the more frequent intersection of the warp and weft. 
Selvages ate in tabby weaving, causes the warp to be used up 
requited niore quickly than is the case with the less frequently 
intersected threads of the satin ground, If the 
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Why (aliby selvages, therefore, came off the same roller ss 
Kjuratcly the satin waij*, as mwii as ahout half a yard of 
Warpcit stuff had been woven, the edges would get so strained 
Selvageiarc that tlic weak could not go on. They would then 
rcijuiicti ;thngeilicr and spnil tile wch, 

ConsrHt of It will be readily understttod fiom tbe foregoing 
Colour on description of satin-weaving, that the back and 
the Back front of a wch may be mailu ilifferent in colour, to a 
arid Front very large extent, providing the weirp and weft used 
of Sitin arc distinct in tliat respect. The colour of the warp 
Webs ^j|i piedmninate in the front, and that of the weft 
at the hack in similar proportion. In fivc-headle 
satin, for instance, the warp colour on the face of 
the cloth will be in the proportion of four parts to 
one part of weft, and at the back the proportions 
will be reversed. With richer satins the difference 
will be greater, hut however great it may be the 
colour of the weft wiil always tinge that of .the 
warp in the front, and at the hack the weft colour 
will he modified by the ties of the warp in the same 
manner. In 5atin-wr.iving, thcrofnre, tlic colours of 
back and front can never be tpiite distinct. 

Double- There is another system of weaving, however, 
cloth by means of which two separate webs, of perfectly 
Weaving distinct colours, joined at tlic edges may he woven 
at the same time, from the stimc warp, in the same 
loom. A great deal of pattern-weaving has been 
done by taking advam.agc of this possibility. 

It will now he best to describe the method 
of weaving this double cloth, hut its utilisation for 
pattern-weaving must be left for consideration in 
a future chapter. • 

Double tabby cloth of separate colours can be 
woven on a loom with a harness of four beadles, 
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but the warp must be specially arranged for the Entering 
purpose. If it be decided to make one cloth black of Double- 
aiid the other white, the warp must be made oloth Warp 
throughout with alternate threads of those two ‘o HrmcBs 
colours, The warp of black and white threads 
being entered in the usual way, if the first thread 
be black the whole of the first licadle will be found 
to contain all black 
threads, the first,fifth, 
ninth, &c. ; the 
second beadle will 
carry all white 
threads, the second, 
sixth, tenth, &c. Tlie 
third headle will be 
all black, with threads 
r 7, II, &c. sand the 
fourth headle willtake Fio. 8+. 

the rest of the white 

threads, 4, 8, 12, kc. In other words, all the odd 
threads, which arc black, will bo found in beadles i 
and 3, and all the even ones, which are white, in 
beadles 2 and 4. 

With such a warp separate selvages would be 
fitted up to work in the same way as for satin, 
so as to bind the double cloth together at tlie 
edges. 

When all is ready, in a loom so arranged, weav- Weaving, 
ing must begin by raising half the black threads by the Double 
means of headle i, and throwing tlie shuttle carrying 
the weft through the siied so formed. The next 
shed is to be made by raising headle 3, wliich raises 
the second, half of the black threads for the second 
thi'ow of the shuttle. This completes two shoots of 






WcaTin^ 

ihe DottHe 
Cloth 


the back face of the double cloth. For the nextshed 
hcadfo I and 3 must nV and lift all the bkek threads’ 
and headle 2 must rise with them to lift half the white 
threads. I he f ind .shoot of weft having been made 
the fourth hcadlc will have to rise, as well as the 
first and third again, and the fourth shoot of weft 
will complete the second shoot of the white face ol 
the double cloth. This order of shedding must be 
repeated, and when a few shoots h.ave been made 
It wil be found, that, two distltict webs united at 
the edges have been woven, In order to make the 
colours distinct two shuttle,? must be msed, one for 
the black and one for the white face of the cloth 
and when this is done the double cloth will be 
found to be perfectly black on one side and perfectly 
white on the other. Fig. 84 gives the sketch on 
ruled paper with the plan and tie-up for double 
cloth. 
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CHAPTER XIII 

SHEDDING MOTIONS 

The Siroiilest Shedding Motion—Two Typical 
Shedding Motions—DifFerencc! between the Two 
Kinds of Shedding Motions—Choice of Shedding 
Motion left to Weaver—Suitable Design for 
Shedding Motion No, t. 

The name shedding mstm is given to any con- The 
trivance by means of which the opening or shed Simplest 

is made in the warp, in front of the reed, for Shedding 
the passing through of the weft. The shedding Motion 
motion shown on the old English loom, fig, 42, 
consists of two treadles and two pulleys connected 
with the headles of the harness by cords. A similar 
motion, having precisely the same effect, in which 
two short pieces of bamboo take the place of the 

a s, is shown in the Indian loom, fig. 41, 
ess to say, these are the simplest forms of 
shedding motion possible, but it now becomes 
necessary to describe the rather more complicated 
arrangements by means of which headles may he 
lifted for the grounds and small figures exemplified 
in the preceding chapters, 

Only two distinct shedding motions need to be Two Typical 
described and their differences pointed out, as all Shedding 
others'are for the most part modifications of them, Motiom 
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TwoTypial anti will prt^nt no difficulties to the student if their 
Shedding priiidpies are peifcctly umkrsttxni, Figs. 85 and 
Motbtis gj/i rcpresciit these two typical motions. 





Flo. 85.— Shedding Motion, 


In order to keep tlie diagrams of thc.se shedding 
motions as distinct and simple as pos.siblc, the harness 
to which they are attached is only represented as 
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one of four headles. This is all that is necessary Two Typical 
for the purpose of illustration, but any number of Shedding 
headles up to twenty, or even more, might be Motioni 



Fig. 8sa. —Shedding Motion, 


governed in the same way, providing that the 
number of levers and treadles was increased in the 
same proportion. In the diagrams, also, only the 
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TwoTypial hcadles and the shedding; mntinn are shown; all tht 
Shtddiiig supiKirtiiig parts of t!ie hwm, which would only 
Moiioni complicate lltc drawing and render it less clear 
are nnutted. The position of the lurness in tlie 
loom is, of course, titc same a,? in fig, 42, with its 
harness of two heatilcs. 

In fig. 85 it will be seen that the Iieadlcs, A, A, 
have long lead weights, II, H, trn tlieir lower shafts, 
instead of their bring tied dirccclj' to the treadles as 
in fig. 42. If any of tlic four headles, therefore, be 
raisetl, as stwm as ic is released, tlte wciglits on its 
lower shaft will bring it down again to its normal 
position. Strong wire spiral springs are sometimes, 
for some purposes, preferred to lead weiglits, but thess 
have the same effect as regards the mechanism of the 
shedding motion.* At letter C four short, strong 
laths are shown, having a hole somewhere near their 
centres, througl) which an iron rod is passed. The 
etuis of the rod are fixed in a long, wooden frame, 
which rests on the top of the loom in the position 
occupied by the centre cross-piece, from which the 
harness is suspended, in the oldKiiglish loom, fig, 42. 

From one end of each of tliesc laths, just above 
the centre of the heatllcs, a double cord desccjids, 
and, being divided, in the manner shown in the 
drawing, is attached to both ends of the top shaft 
of beadles. This attachment is made by the use 
of the adjustable slip-knot, described in Note 2 
to Chapter VII., p, 106, in order that the height 
of the beadles in the loom m.ay be adjusted to 
a nicety. At the opposite ends of the levers C 

* The effect of the dead weight is to close the shed 
rather more quickly than the spiral spring, and therefore 
it is generally preferred, 
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lone cords are firmly fixed. These descend, and TwoTypical 
6. . . , I.- j .r .-i:„ onf c Sneddms 


are tied, by the same kind of slip-knot, to the ends 
of four long laths, D, which, reaching right across 
the loom at the height of about a foot from the 
ground, have their other ends hinged to a strong 
support, which is fastened to the ground, or to the 
framework of the loom itself. It will now be seen 
that the four treadles, E, placed under the weaver’s 
feet as he sits in the loom, only need to be tied up 
to the long cross-levers to enable him by pressure 
of his foot to pull down at will one end of any of the 
levers C. This will raise the other end, from which 
a headle is suspended, and open the shed. By this 
means the headles can be raised in any order or com¬ 
bination necessary for the formation of the pattern. 

In fig. 8SA the arrangements for raising the 
headles are the same, but the weights on the 
bottom shaft are dispensed with. In place of the 
weights, four levers, long enough to reach from 
the side of the loom to beyond the centre of the 
harness are fixed, between the long levers and the 
bottom laths of the headles, and tied to each of 
the latter (see letter F, fig. 8 sa). If, with the 
motion arranged as at fig. 85A, the first treadle be 
pressed down, the first headle will rise, and the 
first lever F will rise with it. The second, third, 
and fourth headles, having no weights to keep 
them down except the light weight of the levers 
themselves, will neither be held firmly down nor 
raised. To rectify this, levers 2, 3, and 4 must be 
tied firmly by cords to the first treadle. The result 
of this additional tie will be, that, when treadle I 
is again depressed headle i will rise as before, but 
headles 2, 3, and 4 will be drawn down at the 
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1 woTit'ifj! amc time, This cording has to be carried all 
Shedding through; thus, the second treadle must be con- 

Motions tiectcd with the levers I, 3, and 4, the third 

treadle with levers 1, 2, and 4, and the fourth 
treadle with levers i, 2, and 3, When all these 
connections arc made the raising of any one of 
the four headles will cause the remaining three 
to sink, If wlicn this motion is used two beadles 
are required to rise at one time, the treadle must he 
connected with two long levers in order to raise 
them, and the remaining two levers must be tied 
to the same treadle, lly this means two headles 
will rise and two sink, In short, no matter how 
many headles the harness may consi,st of, each must 
be connected with all tire treadles either by means 
of the long levers which raise the headles or by the 
short ones which sink them. 

Difference in The section of the sheds hclow figs, 85 and 85a 
thy Two will show the important diftercncc between the two 
Kinds of shedding motions. Fig. 85 is called a mwg iW, 
Shedding because, while the bulk of the warp is stationary, the 
Motions tequired threads rise from it. Fig. 85A is called a 
rising end sinking shtd, because when certain threads 
are raised alt the others sink down at the same 
time, 

Each of these shedding motiore has its advantage, 
according to the kind of weaving it is used for, 
When only a few threads require lifting, as in the 
case of satins, a rising shed is preferable, but when 
about half the threads of tlic warp are raised, a rising 
and sinking shed may be advantageous, although 
there is always more friction when the latter is 
used, 

There arc various otlier shedding motions in use, 
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but they are 
two principles, 


all based on one or other of these Dilferencc in 
and the above may be taken as types the Two 

■' K inn« nt 


Also, by connecting the 
of the remainder of the 
beadles instead of all, 
another variety of shed 
may be made. This con¬ 
nection will be described 
later on, as it is required 
ill a particularly importanr 
class of pattern-weaving. 

The sample patterns 
already glveii can be 
woven with either of the 
above shedding motions, 
and the use of one of 
them would not affect 
the design on ruled paper 
or the indicated tie-up of 
the treadles. The rising 
of the headles would be 
the same in both, but in 
the second motion after 
the tie-up for raising the 
headles had been made, the 
headles corresponding to 
the vacant spaces in tlic 


treadles to only certain 



Shedding 

Motions 


Choice o( 
Shedding 
Motion Icit 
to VVeavet 


tie-up plan would have to Fig. 86 , 

be connected by means 

of the shoi't levers to the several treadles, i lie 
kind of shedding motion most suitable for any 
particular design is a point for the weaver to settle 
to his own satisfaction. 
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A Design 
suitable fnr 
Shedding 
Motion 1 


Fig, 86 is an example of a small design siiitablefot 
weaving witli the shctltling motion no. z—that is 
witli a rising and sinking shcd~as the ground and 
figure are exactly equal in weight, 

Between A and B, in the design, one repeat oi 
the pattern is shown drawn out on the ruled paper. 
At fii'St sight it would appear to require ten headles 
and ten treadles to make one repeat of tlie design. 
But on analysing it, it will he found possible to 
weave it on six hcaillcs, governed by six treadles 
provided tlic entering of tlic warp in the harness be 
done as indicated in the sketch above letter D, 
The real design is only a quarter of one repeat, but 
it is turned over or “ pointed ” both laterally and 
vertically. Instead, therefore, of containing ten 
different lines of squares, the design luis only six, 
four lines being repeated twice in it. The lateral 
turnover is effected by the entering of the harness, 
the vertical one by reversing the order of treadling. 
The tie-up for this design with no. 2 shedding 
motion must first he made, as shown in tlte sketch, 
to the long levers, or long mnrchei, as tliey are 
more correctly called. When this is done it will 
be found that there arc three connections to each 
treadle, and three headles will still remain un¬ 
connected with each of them. These unconnected 
headles must, by means of the short levers, be 
connected with the treadles, as indicated by the 
unmarked crossings. The effect of this second tie- 
up has already been fully explained in the description 
of the second shedding motion, fig. 85A, p. 193. 
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CHAPTER XIV 

DOUBLE-HARNESS PATORN- 
WEAVING 

Diapfir-weaving —Example—Patterns in Double 
Cloth—Indian Example—Use of the Figure Harness 
—Use of the Tabby Harness—Importance of the 
Two-harness Mctliod of Weaving—The Weaving 
of Small Damask Patterns with Two Harnesses 
—Details of Weaving Figured Damask—Analysis 
of the Effect of the Two Harnesses—Shed- 
raaking for Damask Patterns—All Modern Weaving 
of Pattern based on Two-harness Principjes— 

Weaving from Two Separate Warps—Velvet- 
weaving and its Methods—Arrangement of the 
Loom for Vclvet-wcavin g—Actual Process of Velvet¬ 
weaving—Principal Tool for Velvet-weaving— 

Terry Velvet—Superiority of Hand-loom Velvet 
—Small Designs in Velvet—Tobine Weaving, 

The name diaper is now usually understooil to Diaper- 
signify any small design which is repeated geoinetri- weaving 
cally over the surface which it decorates. The term 
diaper-weaving, however, docs not really refer so 
much to the kind of pattern woven as to the method 
of weaving it. This'ingenious method, although 
invented in Asia, was as early as the eleventh century 
practised in England, especially for weaving the silken 
groundwork of the embroideries for which the ladies 
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Diaper- of England were famnus at that time. A grat dal 
waving of quite large pattern weaving was formerly done in 
this way, hut on account of its being, except for simple 
designs, difficult to set up as well as to manage, it 
was sujwrseded by less complicated contrivances, 
When For small patterns, however, especially in linen 
Useful and cotton materials, it may still be used with 
advantage. It must tiicrefnrc now be described, 
Diaper- In diaper-weaving, the harness is divided into sets 
weaving: of equal numbers of beadles, There may be any 
Methwl workable number of sets, and these may contain any 
equal number of hcadlcs. The trc.adles also are 
divided into sets, but each set of treadles acts on 
more than one set of headlcs, so that, whichever set 
of treadles is used the whole of the warp is acted 
upon, aod no gaps remain in the weaving, 

Hirneu and Fig. 87 is a simple design which will serve well 
Etiitting to explain the nictlind. Here the harness is divided 
into two sets having four beadles in each (nos, i 
and 2), There arc also two sets of treadles, each 
set consisting of four. The entering shown to the 
ri^ht of the plan corresponds with the proportions 
of the square and oblong forms of which the design 
is composed. For instance, if the design be com¬ 
pared with the plan of ciucring, it will be found that 
the warp is entered in the spaces where dark pre¬ 
dominates. The second division of the harness 
and the bottom line of the design agree, while the 
first division of the harness and the fifth line of the 
design agree also. Before proceeding it may he 
remarked that the size and proportion of the squares 
and oblongs laterally is determined by the entering. 
In the present case four courses are entered in no. a 
harness and two in no, i, which makes the oblong 
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twice as wide as 
the square. 

The plan of 
tie-up for the 
headles, shows 
the second har¬ 
ness connected 
with the four 

treadles of the 
first set. The 
connection is 
made in the 

order necessary 
to form the twill 
tie on the portion 
of warp entered 
in the second 
harness. To 
the same treadles 
the first har¬ 

ness is tied up 
to make the re¬ 
verse twill. The 
second set of 
treadles is tied 
up with the re¬ 
verse twill in 
front and the 
figure tie at the 
back. The 
effect of this ar- 
rangement is 
that if weaving 
be done, using Fio. 87.—Example of Diaper-weaving. 
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Tie-up for 
Diaper¬ 
weaving 


EatendcJ 

Diaper¬ 

weaving 


Paltcrn- 
weaving 
with Two 
Harncasea 


tho set of treadles only, a lirrut! and narrow 
stripe cif lifjlit and dark reversed twills will he made • 
on the contrary, if thesernnd set of treadles only are 
used tlie broad stripe w'ill be dark and the narrow 
one light (see top and hottnm of fig. Sya). By 
tlic alternate tise, then, of the set of 
treadles I and 2 the changes from 
light to dark spaces, required for the 
pattern, can readily be made, 

15 y adding to the number of sets 
of hcadics ami extending the enter¬ 
ing thraugii them, with or without 
adding to the number of the treadles, 
a great variety of intricate designs 
can l)carranged for; and, indeed, this 
used to he done, but since the same 
effects have been found to be attain¬ 
able by less intricate means, tlie more 
elaborate forms of diaper-weaving 
liavc been discontinued, and the 
ingenious contrivances for working 
large numbers of sets of beadles, are 
only interesting from an antiquarian 
point of view. 

Fio. ijK ^ 'tdvance was made in the 
Variations of weaving of pattern when the idea 
I'ig, 87 occurred of passing the warp threads 
through two or more sets of beadles, 
each set having its own separate function to perform, 
such as making the ground, forming the pattern, or 
binding a portion of the design separately, as is 
sometimes necessary. 

A good example of the action of two separate 
harnesses working together, is afforded by the Indian 


double-cloth pattern, 
fig. 88. The making 
of plain double cloth 
and the advantagessuch 
cloth possesses have 
been fully described at 
the end of Chapter 
XII., p. 188 . That 
description should be 
referred to at this point. 
It may be noted in ad¬ 
dition, that, while cloth 
is being woven from 
one half of the warp 
for one or two shoots, 
as the case may be, the 
other half-warp is 
either lifted out of the 
way or left below, but 
that THEY NEVER RE¬ 
VERSE THEIR RELATIVE 
POSITIONS. Now in 
double-cloth pattern- 
weaving while the 
tabby cloth of one 
colour is being made 
the warp of the other 
colour is lifted in some 
places and remains 
below in others, ac¬ 
cording to the design, 
but whether above or 
below it does not inter¬ 
fere with the tabby 
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Paitctn- weaving nf the opposite colour. When the web k 
wcjviHg the separate cloths will he found to be quite 

with Iwii from one attothcr, except at the edircs nr 

Hirflcuct 



Fig. 89,-“Plan of Indian Dcngn. 


outline or the shapes of the design, where the 
threads will be found to cross or intersect one 
another. 

Fig. 89 is a portion of the working plan of the 
Indian design fig. 88. The w'nrp, wliich has alter¬ 
nate threads of black and white, is shown at A, at 
the top of the diagram. 
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In front oi the loom, as near to the reed as it can 
conveniently hang, the tabby or ground harness 
must be placed, This consists of four headles having 
long eyes on the leashes as described at p. 156, 
fig. 66. The warp must be entered in the harness 
in regular order from back to front, beginning with 
a black thread (fig. Sgn). When the entering is 
finislied all the black threads should be found on 
headles i and 3, and all the white ones on headles 
2 and 4. Although thus mentioned first, as ap¬ 
peared necessary, the ground harness would not’ be 
fitted up or entered until the figure harness, which 
will presently be described, was in its appointed place 
with the warp ready entered in it. 

In order to find the requirements for the figure 
harness the design fig, 88 must be dissected. The 
result of this dissection is shown at C, fig. 89. 
The design consists of only four different groupings 
of a few squares of eight black and eight white 
threads, arranged in lines and repeated in different 
sequence. These lines are numbered i, 2, 3, and 4 
in the design, fig. 88. It will also be seen that 
laterally there are five squares and two half-squares. 
The first figures indicate that four treadles will be 
required for the black portion of the design, and 
four more for the white portion. The second 
figures show that twelve headles will be wanted, six 
for lifting the white threads and six for the black. 
These twelve headles are shown at letter B in 
the diagram, and their construction and entering is 
as follows: 

Unlike any of the enterings shown up to the 
present, this harness is entered in groups instead of 
single threads, the groups consisting of eight threads, 
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Construe- except in tlie cates of the first black and first 
tbii ofthe wliitc hcadlc, which arc cmcrcti in groups of four. 
Figure I;; ,^,(11 see, if any one of the 

Hjtncis licadics he lifted, all the black, or, all the white 
threads in two si)riarcs of the design, will be 
raised; also that hy raising two, three, four, or 
five, or even six hcadles together various groups 
of squares can t>c formed ; in the last case—that is, 
with six hcadlcs—solid black or wild white will be 
lifted. 

Spaced If this harness were made specially for this 
Harnesici pattern the leashes would only be hung on the 
shafts of the hcadlcs in the places required for the 
groups of threads. This is called spacing the har¬ 
ness. By thus spacing the leashes, not only is time 
and thread saved in making the harness, but the 
inconvenience of having unnecessary empty leashes 
hanging about is avoided. 'I’liis spacing of har¬ 
nesses will often be referred to as we proceed in 
the subject of pattern-weaving. 

The Work It will be remembered that in making plain 
of the double cloth with a tahby liarncss of four headles 

Tabby one half of the warp was raised by two of the 

hcadlcs, while the plain weaving was being done by 
Double- jn jjf douhle-clotli pattern- 

P^rc'i ^''>5 lifting out of the way is effected by 

wavin'" harness, and the tabby harness 

“ is only used for making the black and white plain 
cloth ill regular alternation. 

The Work The province of the figure liarness is to form the 
of the design in largt without rcg.ird to the binding or 
Figure weaving it togctlicr. If only the figure liarness 

Hirneu v^g^e used, the design would be formed, but the 

threads of both warp and weft would only interlace 
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white that of the black. 

By using two harnesses, one for the formation 
of the design and the other for the details of 
the weaving, the scope of pattern-weaving is im¬ 
mensely extended, and IT WAS BY THE DEVELOPMENT 
OF THIS TWO-HARNESS METHOD THAT THE MOST 
SPLENDID RESULTS OF THE WEAVER’S ART WERE 
ACHIEVED, 

The plan, tie-up and treadling of the Indian design 
are given in fig. 90. An examination of these will 
show that only some portions of the black warp are 
raised above the surface at the one time, and the same 
thing occurs in regard to the white warp. Those 
portions remaining below, however, do not get 
woven into the tabby, because they are of the 
opposite colour to that which is at the moment 
being made, For example, when tlie black threads 
are some, right up, and some, down, the white cloth, 
is being woven by two headles of the tabby harness 
and in like manner when some white threads are held 
up by the figure harness, and some left down, the 
black plain cloth is being woven and cannot inter- 
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fere with them. 

It will be sufficient, in order to make the working Analysis of 
quite clear, to analyse one line of the design as a the Working 
key to the whole. In the first line, beginning at of tjie 
the left hand, three squares together are shown Dcdg" 
black, one white, one black, half a white, one 
black, one white, three black together, and half a 
white. In order to form this series of squares 
headles I, 2, 3 , and 5, entered with black thread, 
must be lifted. While these are held up the second 
headle of the front harness is raised, and one shoot 
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of white weft thiowii in. This shoot being pressed 
close, the white figure headles 4 and 6 must be raised, 
and together with them the first tabby headle. This 
being black must be shot with black weft. The 
same black headles must again rise, but this time 
tlie fourth headle of the front harness must be raised 
with them, for the second shoot of white tabby. 
The same white figure headles again rise, and the 
third tabby headle makes an opening for the black 
weft. After this order of proceeding has been 
repeated six or eight times, according to the size 
of the wefting, one line of squares will be woven. 
The upper and under surfaces of the cloth will be 
found to be exactly the same in design, but the 
colours will be reversed. 

The first line of the pattern being complete, the 
second line will proceed as indicated in the plan, 
which need not be further described. 

' As will be gathered from the above, two shuttles 
must be used if the effect of clear black and 
white is desired, If only one shuttle were used, the 
form of the design would be quite correct, but the 
colour of the weft would tinge the black and the 
white and modify them. 

The treadles are shown in the plan and tie-up, 
arranged in three groups for the s^e of clearness, 
but the weaver would 110 doubt rearrange them to 
suit his own convenience. He would probably mix 
the white and black treadles up so as to bring the 
first white next to tire first black, in order to work 
them with his toe and heel. This rearrangement, 
however, will not affect the order of rising in the 
least if the tie-up be made correctly in accordance 
with it. 
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Wwrins of Another method of small-pattern weaving vrith 
Small two harnesses, by which what are known as damask 
Danusii effects are produced, is perhaps more generally useful 
Fjtterm ftir tlie weaving of doubic-cloth patterns, 

The material woven is also lighter ami more perfect 
in texture. It owes its effect to the fact, already 
pointed out, that on one surface of a satin or twill 
web, the warp threads arc for the most part exposed, 
and on the other surface the weft threads predomi¬ 
nate (sec Satin, p. 184). The result of this peculiarity 
is, that, if the weaving be arranged in such a 
manner as to bring both warp satin and weft satin, 
as the two surfaces may be called, together, side by 
side, in certain shapes, on the front of the material, 
the design so worked out will be quite distinct, 
This will be so, even if the warp and weft are of 
precisely the same size, colour, and material This 
most subtle and clmrniing of all effects of woven 
design results from the tlircail.s of warp and weft 
running, as they needs mu,st, in contrary directions; 
so that the light strikes and reflects differently on the 
different parts of the pattern, according as the vertical 
warp or lateral weft threads, most preponderate. 
Detiili of Fig, gi is an example of a simple design which 
Weaving may he woven in the damask manner—that is, by 
Pattern means of two harnesses, one for raising the figure. 
Dammit or design, and the other for making the ground. 
The ground harness must be fitted up with leashes 
having long eyes, the same as in double-cloth pattern- 
weaving. The entering of the figure harness is 
shown above the design. The harness must have 
eight beadles and four threads must be entered in 
each leash. This is indicated, in the sketch of the 
entering, by the filling in of four small squares to each 
IIQ 





entry (A, fig. 91). The entering of both harnesses 
would probably be done at once, the hook being 
passed through the eye of the leash of the ground 
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harness first, and then through the eye of the figure 
harness, If entered singly, the cross must be 
preserved by drawing the threads over and under a 
rod, alternately. Only six treadles are required for 
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wmkinf* the fipure h.irnc'i'i to form the whole design 
sithdugh it coiisisK (if sixteen lines in the one repeat! 
'I'his is iwssible Ircansc nne line is used six times 
over, one four times, and three lines twice in the one 
repeat. 'I'he sequence in wliich the treadles are to 
be depressed for weaving the pattern is indicated bv 
the hlack nhlimgs, placed on the treadle lines at E, 
and level with the spares with which they agree. If it 
were woven with this harness alone, the white warp 
and hlack weft would only intersect at the places 
where the hlark shapes join the. white ones, as shown 
in the upper half of the drawing, The white 
spaces would simply consist of long loops of waip 
tiircads, and the black spaces of loops of weft, In 
the lower half of the drawing a broken twill dels 
represented binding the loose loops of warp and 
weft together. In the case of damasks the threads 
of the weft satin (see black spaces in drawing) are 
tied down by tlic warp threads crossing them at 
regular intervals (sec white spots on black figure), 
and the threads of the warp .satin (white spaces in 
design) arc bound by the occasional crossing of the 
black weft (sec black biiuicis on white ground), 
This effect is the same both on the hack and the 
front of the material, except that the white spaces of 
one side will be the black spaces of the reverse. It 
must now be carefully explained how this ingenious 
result is obtained. After p.assing through the figure 
harness, in groups of four, the warp threads have to 
be entered singly in the long-cjrctl ground harness, 
As the tic, in this case i.s a broken, four-hcadlc twill 
(p. i68), this Itaniess must coitsist of four hcadles. 
The ordinary entering of the warp in the ground 
harness, is shown below the design at C. This 
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harness will require four treadles, and these would 
be placed in a group between the six treadles of the 
figure harness. They are so shown in the plan, 
D, D. The twill tie-up and order of treading are 
also there given. In tliis case the usual order of 
working the treadles for the twill ground may be 
departed from, because the weaver will only have 
one foot to spare for the ground, as the other foot 
will be occupied in treading and holding down the 
figure treadles. We have already noted the effect 
of weaving with the figure harness only. If in like 
manner we now use the ground harness by itself, 
the web will be a plain satin. The front, or under 
surface, will be like the white spaces in the design, 
warp satin with black weft ties. The back or upper 
surface will be just the reverse, being black weft 
satin with white warp ties. 

Having now a clear idea of the effect of the two 
harnesses when used separately, and all being ready, 
let us suppose that the weaver places his left foot on 
the first treadle of the ground harness. This will 
raise the first of every four threads of the whole 
warp. If now, still holding the ground harness 
treadle down, the first figure harness treadle be 
depressed with the right foot, groups of threads will 
be seen to rise, similar to the black spaces E, E, E 
of the first line of the design, but more correctly 
shown at the line E, which represents the back or 
upper side of the web, whilst G gives the reverse 
or under side. The line G should correspond 
with the drawing, but it will be seen that it 
does not quite do so. The white ties are missing 
from the black spaces, although the black ties are 
to be seen on the white ground. At F, on the 
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The Eiftrt cfiniratv, ilie white tics are in their places on the 
ufihc'lW !,lark pmtinns hut thne are iin lies on the white 
HirncMM spaces, Iti nuler trt rectify this orai'tsian and com- 

when wed pj^je the damask fit-tip of tlic loom, the ground 
together 

must Ire furnished witlt the shedding motion 
similar m h'5/t, so as to cause the missing binder 
tlircads to sink, and Iw lield down at the same time 
as tlic nthcis rise. The comucr-marchcs, or short 
levers, to wltich the lower shafts of the treadles are tied 
must be exactly tlic same as .11 fig. H5A. The con- 
neciimi with tlic treadles, howceer, must in this case 
be somewhat different, as what we now require is 
to sink and hold down, only one thread out of the 
three stationary ones left, when one is raised as we 
Riling and have seen it. Tlic shed now wanted is represented 
Sinking at H, fig. 91, where the dotted lines show the 

Shed wiih rising and sinking thre.ads and the thick line the 

Stationary st-ttionary bottom. VVe must therefore tie up 

Bottom treadle l, to the sluirt lever connected with the 

neraiary (,f die headle, The second treadle 

for Ground (.f,„|,Qctcd with the fourth headle, the third 

Harncsi the second headle, ami the fourth 

treadle witli the third headle, This second tie-up 
for the sinking licailks may he shown on the tie- 
up plan by circles, to distiiiguisli it from the first or 
rising tie-up, indicated by cro5,ses, 'riic new arrange¬ 
ment being complete, if another trial be made 
it will be found that the sinking threads will make 
Contrary die required ties both for the warp and weft satins. 
Action of In order to make this contrary action of the two 
the Two harnesses quite clear fig. 92 is perhap.s necessary. 
Hirncsses It is a most important point, and must be perfectly 
further understood, for, simple as it may appear to be, on 
explained it the whole system of damask-weaving depends. 
24 
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larUicr In no. I ol' tbss %urc the w.irp, represent 
Desir.fSiort hv tisc thick, line AA, is seen to pass 

of Ski!- ilsumgb a fi;n:tc bafiM"'^ (B) nf five beadles having 
ffiaboj! for vijort-ryd iwks. The entering in this harness 
l>atii3ik |„„y [,(. (,f anv rcawinahie rniinbcr of threads ^ for 
Pattefiis iiiMaiicc let it k four; ami if it be dcewcil 
desirable to keep the threads separate, although this 
is not essrniial, the figure harncr^ leash eyes may 
rutiMst of mails Imiii!; fimr linics, as shown in the 
eulatgeinem at H. Bcncatlr letter C the grmmri 
harness is shown, also (‘(insisting of five headles, but 
these have long-eyed leashes, Between this harness 
and letter A on tire left, a shed, E, is shown opened 
bv the rising of the fifth hc.adleof the figure harness, 
The rising nf this hcadle has lifted four threads 
together; these arc represented by the line drawn 
from tlio eye of tire raised hcadle to the letters A, A, 
Although eaclr rtf these five threads ttiay pass through 
the eye of one of the five ground liarness headles C, 
the latter will not he aflectcd by them because of their 
long eyes. This allows lor the formation of the 
design without lies, as described at p. an. At 
no. i the same line of warp, AA, and the same 
harnesses, B and C, are depicted. In this case, 
however, the shed is much more complicated. The 
fifth hearllc of the figure liarness is still up, but its 
line of our threads is divided, The thread passing 
from it through the fifth headlc of the ground 
harness is not allowed to rise, as it is held down 
by the sinking of the Itcadle, The clTcct on the 
front of the web of this contrary action is similar to 
that shown at G,fig. 91. At K, in the same figure 
is the back of the web as it would appear to the 
weaver, providing the warp were white and the 
2i6 



weft black. Although one of the lifted threads Further 
passes tlirough the first headle of the ground harness, Description 
it is not affected by its rising, as it is already up, so of Shed- 
that it does not have any influence on the portion nialting for 
of the design raised by the figure harness headle. Damask 
No. 3 will explain the action of the first headle Patterns 
(shown raised) of the ground harness on the parts of 
the warp not raised for the figure. Here the holding 
down of headle 5 will have no effect, as all the 
threads of the figure harness are down as well, but 
the first headle being up, will tie the figure at the 
back and at the front as at E, E, fig, gi. The 
dotted lines between the two harnesses are not really 
essential in no. 3, but are merely put in to make 
easier the comparison between nos. 2 and 3. 

The great scope given to pattern-weaving by All Modern 
means of the above ingenious invention will now Pattern- 

be realised. It will also be understood, from the weaving 

foregoing examples, that all the most astonishing based on 
developments, to be seen in the more or less modern Two- 
ornamental textile fabrics, are based on this principle harness 
whether they be woven by hand or by power, on Prif^ciples 
the draw-loom of the seventeenth and eighteenth 
centuries, or by means of the Jacquard machine and 
appliances of the nineteenth century. 

It has already been shown that the tabby selvage Weaving 
of a satin web will use up a greater length of warp from Two 
than the body of the material, and that this is due Separate 
to the fact that in tabby weaving there are more Warps 
intersections of the warp and weft than there are in 
satin-weaving. The same thing occurs sometimes 
in a pattern web. A large space or stripe of 
satin, running longitudinally in the web, would, on 
account of this difficulty, require special consideration. 
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Fic, 93.—Stripe ofSitin and Tabby Ground. 

and tied up to eight treadles, If only one warp were 
used for this web, it would soon be found, that the 
tabby woven portion of the warp would begin to get 
tighter than the satin stripe, and ere long the diffe¬ 
rence would be so great that the weaving could not 
proceed. This inconvenience can be obviated by 
the use of a separate roller for the warp of the satin 










stripe This second roller would be fixed either above 
or below the one for tlie tabby ground. It would 
also be weighted separately from it. By this means 
the take-up of the two warps would be rendered 
quite independent one of the other. In making the 
two warps, the whole number of threads in the 
collection of satin stripes would be counted and 
warped together, and the same would be done for 
the tabby ground. In turning on to the rollers, the 
satin stripes would have to be set out and wound on 
in their proper places on the one; and on the other, 
corresponding spaces left vacant for them. This 
being done, the two warps could be entered m 
the harness and reed as one. Very often in fancy 
weaving,especially when there is brocading, a separate 
binder is required, and it is generally necessary to 
have the warp for it wound on to a separate roller. 
This will be explained later on in the book, when 
the subject of hmattlh and other tissue webs, as 
they are called, is dealt with. _ 

Plain velvet-weaving requires the use of two 
warps on separate rollers, while figured velvet needs 
for its production the use of many warps for the 
pile, sometimes to the extent of needing a separate 
warp roller or bobbin for each group of threads in 
the repeat of a design, and there arc sometimes as 
many as four, or even eight hundred, of these tiny 
warps arranged in a figured-velvet loom. 

For plain velvet-weaving, the two warps required 
are, one for the groundwork, which may be an mdi- 
nary tabby, twill, or satin, and one for the pile. The 
difference in the take-up of these two warps is aston¬ 
ishing, the pile warp having to be made at least six 
times the length of that for the ground. In order to 
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Velvet- make one yard of velvet, the prnund will take up 
weaving about one aiul oiie-sixteentli of a yard of warp but 
for the pile, not lest than seven yards will be re. 
quireil, The reason of tliis enormous take-up of 
the pile warp, in velvet, is owing to the method 
of weaving peculiar to this sumptuous material, 
Velvet-weaving also requires the use of two harnesses 
and the two warps arc each entered in the harnesses 



independently. Fig. 94 will assist in the explanation 
of the arrangement. 

The Velvet In fig. 94 A is the brc.ast roller, a section of 
Breast Roller which, so enlarged as to show its details of construc¬ 
tion, is given cm the next page (fig. 94A). This con¬ 
struction of the roller is necessary because the cut 
pile surface of the velvet cannot be wound and pressed 
on the roller without injury, as other materials may 
be. The roller is hollow, and generally much larger 
in circumference than ordinary breast rollers. It has a 
wide, hinged lid, running its entire lengtli, so shaped 
on the outside as not to interfere with its cylindrical 
aao 



form when the lid is closed (fig. 94A, D). The 
edge of the lid is cut away and carefully rounded m 
the centre, so as to leave, when it is shut, a narrow 
opening wide enough for the velvet to pass in 
and out again, without crushing the pile together. 
Inside the roller, which must be perfectly smooth, 
a second roller, B, is fitted in such a manner, 


The Velvet 
Breast Roller 



Fic. 94A.— Breast Roller of Velvet Loom. 


that the velvet, after entering at tlie narrow openiiig 
C, fig. 94A, may pass round it and out again in 
the same opening. The inner roller has a wide 
and deep groove in it, and is covered with some 
material to which the velvet clings, so that very little 
pressure by a lath in the groove, is sufficient to pre¬ 
vent its slipping. This, together with the slightly 
rounded edge of the narrow opening, holds the velvet 
tight enough to allow for the strain of weaving.* 
• When the inner roll U covered with the velvet itdi 
prevented &om tiifning by pins or buttons at the ends, 
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web does not hinder the weaving to any great 
extent, 

Referring again to fig. 94, D is the roller for the 
ground warp. This warp is indicated by the strong 
line passing from D to A. E are the headlcs of 
the ground harness; four arc shown here, but the 
harness may consist of any number of headles re¬ 
quired to make the ground tabbv, twill, or satin, as 
the case may be. F is the roller for pile or pok 
warp, as it is often called. This is usually placed 
above the ground roller, and is very lightly weighted. 
Sometimes the roller itself is fixed very high in the 
loom, but more generally a second small roller, G, 
is fitted high up, at about the centre of the loom, 
and over this the warp passes as in the diagram. 
This arrangement is made in order to keep the two 
warps as separate as possible, and is placed by the 
weaver himself so as to suit his own peculiar method 
of work. The line drawn from the roller F over 
G through the headle I and the reed H to join the 
ground warp, near the roller A, is the pile warp, 
Only one headle, I, is shown, and it may be that 
only one is necessary, as for plain velvet, with one 
pile warp, the pile threads all rise or sink together 
If, however, the pile is too rich to be all entered in 
one headle, two or more may be required. The 
pile harness is hung as near to the reed as the 
working of the batten will allow. 

As regards the warps themselves, the ground warp 
is by far the richer, the number of threads in it being 
usually three or four times as great as that of the 
pile. All the other fittings of the loom for weaving 
velvet are the same as those for the ordinary hand- 
woven materials. 
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Vclvei- The special (i»inp,s of the Iw.m for vcivet-weavieg 
Weaving: being now a!! ilcscribd, the actual process claims 
the Actual gyr coiisitJcration. Everything heing> so far, in 
Proce»« the weaver would hegiit by making a few 

inches of the groumi, raising ami depressing the pile 
harness, in regular order, as may he indicated in the 
plan. The pile thus woven in, has little visible 
effect on the Rrmtml, especially if the latter be a rich 
satin, It will only give a slight, lateral, ribbed ap- 
pearaiicc to the material, and thicken the ground to 
a certain extent. When all is working properly 
tlic pile is raised by itself, ami its raising forms a shed 
in front of the reed. Into this the weaver, instead 
of weft, inserts a finely m.adc,smooth, (l.at brasswire, 
called a velvtt rod. This rod has a fine groove cut 
in one edge, which, when the rod is placed in the 
shed, should be on top. It is held by the weaver 
until the next shoot of ground is made with the pile 
down i this will fix it in position. Two or three 
ground shoots are then made, the pile rising and 
falling between them as may he arranged by the 
designer; this binds the pile to the ground more or 
less securely. After tliesc few shoots of ground, the 
pile is again raised by itself and another rod inserted, 
being followed up in the same manner. When live 
or six rods are thus woven in, the most delicate 
operation of velvet-weaving begins, viz., the cutting 
of the pile. This is effected by the weaver, with a 
tool called a trn)eih,\n which a fine, sharp, peculiai- 
sliaped blade is most accurately fitted. The neces¬ 
sary perfection and accuracy of this tool, according to 
some authorities, gave rise to the proverb “ As right 
as a trevette,” and the suggestion seems quite reason¬ 
able. A drawing of this implement is given at fig, 95, 
224 



It is taken from a trevette of the simplest construc¬ 
tion and is therefore of the kind which in skilful hands 
is capable of the nicest adjustment. The trevette is 
made in two parts, the upper part, which carries the 
knife, shown open at no. i, being hinged to one 
end of the lower part, and grooved at its bottom 
edge so as to fit quite firmly on to one side of it 




when the instrument is closed for use, as at letter B 
and at letter D, where the end view is given. The 
knife, C, is shown at A fixed in the strong staple, 
by small hardwood or metal wedges, and it is in the 
adjusting of the knife with these, and keeping it sharp, 
that a great deal of the art of velvet-weaving consists. 
It is for the purpose of adjusting and sharpening the 
knife that the two parts of the trevette are hinged 
together. When closed, ready for work, the knife 
is so placed that its sharp end is very near to the 
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Velvets, woven and cut by hand in this ancient 



manner and made of good silk throughout are un¬ 
equalled, both for texture and durability, by any imi¬ 
tations that can be produced by modern means, A 
comparison of the many specimens of ancient velvets, 
with the most perfect and ingcnioius productions 
of the power-loom, will verify this statement. 
Power-loom imitations smoothly shaved and highly 
finished present a hard, inartistic, shining surface 
when thus compared with the rich, glowing and 
slightly varied texture of hand-loom woven velvets, 
either of mediaeval or modern times. 

Witli regard to small-pattern weaving in velvet, 
a great deal might be done by quite simple means, 
such as varying the colour of the pile warp, or 
spacing it out so as only Co come up in spots or 
lines, vertical or lateral. The use of terry and cut 
pile in the same pattern is also quite easy to pro¬ 
duce. Many of the ordinary small designs, ton, 
could be made in velvet quite readily if the pile 
were entered in a harness which would lift it in the 
separate portions required, and the warp were dis¬ 
tributed over tile requisite number of warp rolls. 
The necessary arrangements for small velvet pat¬ 
terns will, however, be better understood when the 
description of figured-velvet weaving, which will be 
found in Part III, of this book, has been read. 

The edges of stripes in striped materials such as that 
shown at fig. 93, p, 218, and taborettes, as wellas tlie 
grounds of rich brocades, are often decorated with 
little squares, oblongs, or lines, composed of warp 
threads floating over two or more shoots of ground 
weft and dipping below it at regular intervals. These 
form bright edges and embellishments, and often 
have a very pleasing efiect. This simple kind of 
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sufficiently explain the method of introducina 
tobme edges, Plate ix is a good example of the use 
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form the sole but very cfTectivc ornamentation of a 
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CHAPTER XV 


automatic machines for shedding 

MOTIONS 

Automatic Shedding Motiom and their Use- 
Disadvantages of the Jacquard Machine for Home 
Weaving—Comparison of it with Simpler Machines 
—The ]ack-in-tlie-box—Its Inventor—Character 
of Old Hand-loom Weaven—Tie-up and Working 
of the ]ack-in-the-box~The Drawboy Machine, 
its Details and Use—Examples of Pattern-weaving 
with Drawboy. 

It now becomes necessary to describe two ingenious Automatic 
automatic contrivances, by means of which the Contriv- 
inconvenience of managing a large number or ancei for ^ 

treadles, required for lifting the headles in the Shedding 

formation of some patterns, may be obviated to a Motions 
great extent. At the present time the ingenious 
invention, the Jacquard, and the various machines 
made on the same principle, have taken the place of 
all other automatic machines for pattern-weaving. 

But the Jacquard machine, although admirable xhe 
in its capacity and adaptability, has certain disad- jacquard 
vantages for hand-looms, especially if these be in a Machine 
private house, a small workshop or a studio, Not 
the least of these disadvantages is that the Jacquard 
machine requires the constant attention of a skilled 
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Advaniage! madiiiiisc to koop it in working orilor. It also re- 
of Simpler tjuircs to be continually in use. For the weaving 
Msehines of simple ilesiftii', tlicrcforc, on an isolated band- 
loom, the Ic.^s lirlicatc and aimplieated machines, 
inveiitcil by weavers tlicmselvcs for the purpose of 
simplifying the shedding of the loom, are preferable. 
They liave tlic!ulYantaj',c,ton|tlint the weaver himself 
can repair and keep them in order, as, like the loom, 
they arc chiclly made of wood and string. They 
are also less heavy and noisy in working than the 
Jaccjiiard machine, and, being placed by the side of 
the loom instead of at the top, no extraordinary 
height is retjuired in the place where they are set 
Jacquard up. For rapid commercial work in a factory, where 
Machine a great number of looms are set U|) and in constant 
mosuuitable yse, the jacquard machines arc, of course, superior 
fur Factories 3,,^ advairtagc', but it can be readily 

understood that difl'crent qualities arc desirable in a 
macliinc for home wc.iving, 

The two niachines wc liavc to examine are the 
JucIt-in-llti-hoXy or Jennings .slicdding motion, and 
the Drawky macliine, which latter was intended 
for drawing the cords of the draw-loom, but was 
found to be equally useful for drawing up any 
number or combination of beadles required for 
small-pattern weaving. 

Jack-in-the- The Jack-in-the-box was chiefly used for making 
box, when rich satins and very small figures. Fur this purpose 
invented, many hand-loom weavers prefer it to asmall Jacquard 
and by machine, it being so perfectly reliable in its action, 
whom jt .,^35 invented about 1040 by a working silk- 
ingenious weaver of Bethnal Green mined Theodore Jennings; 
old Weavers and it is interesting to notice, by the way, how many 
of the viiluable inventions of weaving appliances in 
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the old days were made by the actual workers, who 
not only understood the working of the loom when 
all was prepared for weaving, but could build har¬ 
nesses, contrive alterations of design and methods of 
working, tie up new patterns, and do all the necessary 
preparation of the loom, themselves. This required 
for its accomplishment much judgment and skill, and 
we find that many of the old hand-loom weavers 
possessed these qualities to a very great extent. 
Some of them, indeed, were quite famous in their 
day, not only for weaving, but in various branches 
of science. Mathematical, entomological, botanical, 
■and other clubs were common amongst them, and 
several were corresponding members of the learned 
scientific societies of the eighteenth and early nine¬ 
teenth centuries. 

In Chapter XIII., where the typical shedding 
motions are described, it was pointed out, that as 
many treadles were required as there were beadles 
or groups of headles to be raised in succession to 
form any particular pattern. In an eight-hcadle 
satin, for instance, the eight headles required eight 
treadles to raise them in the following order; I, 4, 
7, 2, 5, 8, 3, 6. The Jack-in-the-box provides the 
means for raising any number of headles in any 
sequence by the use alternately of two treadles 
only. 

Fig. 97 is a general view of the shedding 
motion of the loom, with this simple machine in its 
relative position to the treadles and headles, Fig, 98 
gives the details and construction of the various 
parts. Fig. 98, no. i, A A, is a strong oblong 
wooden box, without back or front, set on end and 
perforated at the top end with two rows of holes, 
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Dacriptinn four |tol« in fach row. Inside it has a shdf 5 
of the Jsci!- plated acros'i il, at about one-third of the distanci: 
in-ihe-box friitii {lie top to the bottom ends. This shelf has 
ttatisvcrse slots cut in it, to correspond with the 
eiglit Itides with which the top is pierced. These 
transverse slots arc cm in siidi a position, that otic 
of the top holes is over the centre of each slot. The 
Iwx has also iwn lon^ slots cut in each of its sides 
and ahove these pulleys arc fixed. One of these is 
shown in the, drawim'; and marked C. Just below 
the shelf, in front, a bar, I), is fixed Iroin side to side, 
and this bar is nude to stand an inch or two in front 
of the Iwx, by means of two slwrt arms which 
project from its sides. 

No. 2 shows an elevation of one side of the boa. 
Both sides being exactly alike, the description of one 
will suffice, f Icrc we have attain the two long slots 
and the pulley C. In addition to these, the elevation 
shows the sections of two, long bars, numbered t and 
2, which arc fitted to the sluts anil arc long enough to 
reach from side to siilc of tlic box, and, after passing 
through the slots, to project iiut less than three 
inches beyond them. To tlic. top of one bar a 
strong cord is ticil, carried over the pulley C, and 
then fixed to the other bar. The cord is of such a 
length, that when one bar is near the top of its slot, 
the other har will be at the bottom of the other 
slot. Two other cords are fastened to the bottom 
edges of the two bars, and connect tliem with the 
two treadlc.s of the loom in a manner which will 
presently he explained. It will now be perceived 
that when one bar is pulled down, the other must 
rise and reverse the position shown in tlic drawing, 
Also, that, by working the two treadles, with which 



they are connected, this action of the bars can be Description 
repeated in alternation. of the Jack- 

Nos. 3, 4, and 5 represent a section of the box in-the-box 
no, I, taken at the place indicated by the dotted line 
EE. The parts which will be recognised severally 
are: (l) the bottom board of the box; (2) the top 
board pierced with holes, one of which appears in 
the section j (3) the shelf, with one of the transverse 
slots shown ; (4) the front bar attached to the sides 
of the box; and (5) the two sliding bars. In this 
figure three new and important features are shown : 

(i) The large hook FF, made of hard wood and 
suspended from a cord passing through the hole 
in the top board, The hook itself hangs through 
the corresponding transverse slot in the shelf, and 
when held in the position shown, is caught by the 
bottom edge of the sliding b.ar i, which is repre¬ 
sented up. A metal ring, placed just below the slot, 
is connected with the front bar D by a strong piece 
of elastic, or wire spring, G. The ring encircles 
the hook F, and would pull the hook towards the 
bar D were it not held, in its present position, by the 
tight cord tied to it, which passes through the per¬ 
forated narrow board H, This board is fixed to 
the hack edge of the shelf B. The position of the 
hook set free by the slackening of the cord is shown 
in No. 4. 

In order to complete the machine it must befitted 
up with eight hooks, springs, rings, and cords, A 
greater number of hooks can be used, and the 
capacity of the machine much enlarged, but the 
details of the construction would remain the same 
in any case. 

Turning back to fig. 97, where the Jack-in-the- 
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DfMSifSi'iri te)[ h ihown fitted !n the loom, the eight hailts 
rf ik |h k «rf ended fiom the ei^ht kvets, will be recogeiicj 

simihf in thme seen in the illwtration of tie 
sJietUinft mniifias in Chapter XIIL The cords, 
however, which in those paaed down from the ends 
of the levers and were fastened to the ends of the 
hms; matches, are now seen to pass into the box 
«wl tetffiijutc in the hooks hinging there. In this 
case only iwn long marches and two treadles ste 
needed, imtead of as many of eath as there art 
hradles in the harness. The tong marches are 
ewim'Cled with the two rising and falling bars, 
whose ends project from the side slots in the 
hot. 

The imcliinc iivcif is now complete, and, if the 
treadles of the Ithtm arc worked alternately the 
result vi'ill Iw, that, the two sliding bars will rise and 
fail regularly, hut nothing else will happen, as the 
hooks at present arc all held hack by the rings and 
springs as « Ho. 4, fig, 98. 

He-np of The tie-up to the headlcs, in accordance with the 
thejaekdn- daign, must neat he effected. From the ends of 
thc-box the levers, just above the headless, even loose cords 
and one tight one arc seen to pass into the back of 
the bo*, and it is by means of these cords that the 
ti^up is made. As the tie-up has to be made with 
very great nicety, all the strings must have adjustable 
loops, as well as the cords by which the hooks ate 
suspended. 

Although any tie-up can be arranged for, it will 
be best, for the purpose of illustration, to take the 
simplest one possible, which is that for an eight- 
headle twill. For the formation of this, the hcadles 
will have to rise in regular succession from back to 
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front. The cord from the first or back lever, there- Tic-up of 
fore, must be tied to the ring of the second hook, the Jack-in 
which is the fint in the back row of hooks. The thc-box 
second lever cord must be tied to the third ring, the 
third lever to the fourth ring, and so on till the last 
lever is reached. This cord must cross over and be 
tied to the first ring in the box. Now if the cords 
are all of the proper length—which can only be 
ascertained by experiment—the result of drawing 
down any one of the hooks will be that the lever to 
which it is suspended will be drawn down with it, 
and its other end, to which the headle is suspended, 
will be raised, raising the headle with it. The 
lever rising will also tighten the cord which is con¬ 
nected with the ring of the next hook to be drawn 
down and pull it forward, so that it catches on the 
sliding bar, which is at present up. When this bar is Working 
drawn down by the treadle, it carries the hook down the Jack, 
with it; this raises the headle and draws forward in-the-box 
the next hook, and so they all follow, in succession, 
till the last is reached, which, being connected with 
the first ring, draws it forward, and the same course is 
repeated again and again. All that is now required 
to start the motion, is, for any one of the hooks to 
be placed under tile sliding bar and drawn down by 
one of the treadles; all the others will then follow 
in proper order if the tie-up be correct. The tie- 
up always lias to be arranged so that each succeed¬ 
ing hooic is ill the opposite row, in order diat it may 
be drawn down by the alternating bar. This can 
always be provided for by altering the tie-up of the 
hooks to the levers above the box, if it cannot be 
done without. 

The action of this little machine, especially when 
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Wotiitig ii«d im the wexviiiji; of webs, such as twills 
ihc J*f k* and iWlir^, is mmt ntat, cheerful, quier, and altogether 
in-the-te atlmifahle, 

The _ The Ih<iu:-hey mthint is nf much greater capa- 
Drawbny citf than (Ise Jaclc-ifi-fhc-lntx, anil more adapted 
Machine fur heavy ami complicati-d work. Any number of 
licadlcs nr corils, ainstly or in grnujis, up to as 
many as ftnsr hundrni nr more, ran he managed 
by its means, ami only twn treadles arc requited 
to keep it in nutlion. It was uriginally intended 
for ii!ie with the draw-loom, in place of the 
bny empinved by the weaver to draw the cords 
necessary (iif tlic successive lines of the design, 
as will ire explained later on. It was, however, 
sewn adopted for the purpose of drawing the com¬ 
plicated systems am! sets of hcadles for pattern- 
weaving, whiclt had till then been drawn by a 
large number of treadles, lu'(ni-,;lit in and out of 
aeiion by various levers and curds. It is said that 
“when tiuroduccd in Spitalfields the weavers hoped 
to reap great advantage from them) for instance, 
they would save tlic draw-hoy's wages. But they 
began to find that they h.id adopted a mistaken 
notion, They found th.at if they had not to pay 
the draw-boy they had to pay the niamifacturers for 
the use of the machine, and, moreaver, the work itseli 
was heavier." The complaint that the work was 
harder would refer only to the draw-loom, as the 
simple management of two treadles must be much 
easier and lighter than that of twenty. 

Fig. 99 is a representation of a drawboy machine, 
It is shown attached to a set of cords, A. These 
cords may, in their turn, be connected with any 
system or sets of hcadles, 'IVcticy cords are shown, 
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Fio. 99.—The Drawboy Machine. 

for opening the shed, The machine is worked by 
the long marches of the loom, B, which, in their turn, 
are governed by the two treadles. 

Fig. 100 gives all the parts of the machine in 
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Flo. loo.—Dciaiti of ihc Drawby Machine. 

pairs (in two cross-picccs, E, E, which are screwed 
to the ground at the side of the loom near the front 
and about two feet apart. Eacli pair of uprights is 
joined together at the ton hy a strong cross-piece, 
and there are also cross-pieces, F, F, just above the 
centre. In these centre cross-pieces, on the insides, 








there are sockets, made to hold the end pins of a 
rocking shaft, which when placed in them reaches 
from one end of the frame to the other. On the 
centre of the outside of the cross-piece F, at the end 
shown in the drawing, a pulley may be seen raised 
a little above its top edge. The two pairs of up¬ 
rights are joined together by four side cross-pieces; 
G, G, G, G. Two of these are fixed at the top 
and two at the sides a little lower than the end 
centre cross-pieces F, F. The cross-pieces G are 
made of hard wood, and have a number of holes 
(in this case ten In each) accurately and smoothly 
drilled in them, not more than an inch apart, 
The row of holes must begin and end about six 
inches from the four uprights. 

At H, no. 2, a rocking shaft is shown, which 
fits into the sockets on the inside of the cross-pieces 
F, F. The shaft is made of hard wood, and must 
be exactly the same size, and perfectly square from 
one end to the other, so that the pecker, I, when 
fitted on it, may be made to slide easily backward 
and forward along its whole length. At one end 
of the rocking shaft a large, strong, deep-grooved 
pulley, K, is firmly fixed. Through the pulley a 
segmental hole is cut, just above the centre, where 
the shaft joins it. 

The pecker, I, no, 2, shown in position on the 
shaft and in side elevation on the right, is also 
generally made of hard wood, although sometimes 
partly of metal. The points a, a, and the top edge, 
have a deep but narrow groove cut in them, just 
large enough to allow a fair-sized cord to slip in 
them. The pecker has also a hole pierced through it, 
just above the shaft, as well as the square hole through 
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Ih P*(in wjtu-li tisr iS'df pwtK, When the rockint 
«H»ri n i:!, tv. < ftj?. f)) the Iiullcy K is new 
!)'.«•' fisti «j 1' ihv {<iw«(k the Iwck of the loom, 

In ihr iif .,-,r thi pulley -4 strong cord ispljaj 
its (ti^h tr.i sepiraiely to each of the two 
!<mj* ff the h .m, H, which are made lent 

en'onrJ! !<t etit-'i 'he fwine heucath the end of tlie 
ishaf! ss'hr'r It.e pulley K is fixed. 

Iht l^'*. , 1 . *i|t. I shows a section of the inacliiiit, 

sviih sir pvt her, a!«> in MSi-iinn, in position, G 
fj, (», f) a'r the perforated side crmvpms; ths 
pcikcr IS nmiinied mi the rocking shaft j L,L 
ate tw<i, of iwfuty cords, having weights at their 
ttidv whkli arc seen, in fig. 99, to hang in the 
hole:, of tlie side cioss-pieccs, a row of ten being on 
«cii side of the ni.ichiiie. Near the points of the 
pecker, a, .1, a h.uii knot, or head, is so placed, that, 
when the tocking shaft is set in motion by the long 
mnrche* Iseing pulicil down ulternately, the peckei 
will rruk from side to side, and, catching the cords 
in the grmwe at its puinis just above the beads, 
will pull the cords dowtiwauK, first on one side,and 
then 0)1 the oilier. It will now he seen that if the 
pecker be caused to Klide along the bar, rocking as 
it goes, its movement Iwiiig properly regulated, as 
it comes opposite to each pair of cords, they will he 
pulled down as descrilicd, and that by the time the 
pecker has pawed the twenty cords, they will all 
nave been pulled down in regular succession, If 
then the side cords of llic dravvboy machine ate 
tied up to a set of twenty beadles, the latter may 
be caused to rise in any grouping and sequence 
desired. 

In order to complete the d<Kcription of the draw- 
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boy machine, it only remains to explain the means 
by which the pecker is caused to travel along the 
rocking shaft. No. 2, fig. 99, represents the hack 
end of the machine where the pecker motion is 
placed, 

M is a Strong hoard firmly .screwed to the 
uprights. Above the board, between the iiprirdits, 
a part of the pulley of the rocking sh.aft, with its 
segmental hole, may be seen. Opposite the (•entre 
of the hole, and projecting a little from the board, 
to the top edge of which it is fixed, axin.tll metal 
pulley matches the pulley at the other end of the 
machine above letter F, fig. 100. Over the policy 
r in fig. 99 a cord with a weight, N, attached to 
it is seen to pass, through the jiccker, and nlnni: the 
shaft to the segmental hole in the large pulley, where 
it disappears. Tur/iing to no. 2, the same cord, 
coming through the hole in the rocking sh.aft pulley 
and passing over the small pulley on the edge of the 
board, is seen to be attached to another large pulley, 
which is riveted to a ratchet wheel. Thcrnmhincd 
ratchet wheel and pidlcy turn loose on their a.xle, 
which is a stud strongly bolted to the hnani M. 
Now, if the ratchet wheel be turned in the liirertion 
of the arrow, the cord will be wound on to the 
large pulley and drawn through the hole, drawing 
with it the pecker .along the rocking shaft, past each 
pair of cord,s, until it reaches a stop, fixed on the 
shaft near the rocking shaft pulley. Also, if the 
distance between the beaded cords, he made ciiual 
to the teeth of the ratchet wheel, the pecker as it 
travels along the shaft will stop between each pair ol 
drawing cords, and, as it rocks, pull them down first 
on one side, and then on the other. When the 
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The feeler pecker has drawn all the cords, if the ratchet- 
Motion pulley be released, the weight N, fig, 99, will bring 
the pecker back to its original position in the 
machine, 

The ratchet wheel itself is governed by memt 
of two atches, P and Q, Tlie catch P, is to pre- 
vent the ratchet wheel turning back before the pcckct 
has finished its course. The other catch, Q, is to 
move it gradually, one tooth at a time. The catch 
P has a thin cord attached to it, which may easily 
be guided by pulleys to tlie front of the loom and 
enable the weaver to release the ratchet at the 
completion of one repeat of the pattern. This, of 
course, coincides with tlic pecker’s arrival at the 
stop on the rocking shaft. The catch Q, which 
moves the ratchet, is connected with one of the 
marches by the cord whicli passes over the pulley R, 
and its length is so regulated as to raise tlie catch 
just enough to move the ratchet one tooth at a time, 
or as may be desired. The mechanism of the catch 
Q, is shown above no, 3. It is simply a piece of hard 
wood having a long slot, into which the ratchet 
wheel partially enters. It is so hung that the pin S, 
will be, when the catch is at rest, just underneath 
one of the teeth, and as the catch is raised by the 
cord attached to the march, it will move the 
wheel, which, when moved, is prevented from 
returning, as the catch Q falls, by the second 
catch, P. 

Utility Any of the designs previously given could he 
of the woven with two treadles if the drawboy machine 

^awboy were used, Fig, tot is, however, an example of 
Machine the kind of design for which it is specially adapted, 
and the way of tying it up to the cords is shown 



above the machine (fig. 99),* This design might 
be woven in various ways, but it will only be 
necessary to give two of the most useful workings 
as specimens, 

(i) The warp might be fine cotton or linen, 
entered in the back or figure harness in tile order 
shown above the design, two threads being entered 
together in each headlc eye for each square of the 
drawing. If in the reed there were forty threads 
to an inch, the woven design would be about twice 
the size of the drawing. The kind of weaving 
suggested in this case would have the same effect 
as that described at p. 176, fig, 80, being a tabby 
ground with a floating figure woven by alternate 
shoots with two shuttles. In addition to the figure 
harness, a ground harness having long eyes must 
be used. It would be advisable to make it of eight 
headles, as such a harness would be most generally 
useful, and It could just as well be used with only 
two treadles as a harness of smaller capacity. 

The warp would be entered in the front harness 
singly, in regular order, and the eight headles would 
be tied up to the two treadles in the usual way 
(see fig. 71, no. i, p. 166). 

The length of the design would be regulated by 
the number of times the depression of each treadle 
was repeated. Probably two treads for each line 
of the design would be sufficient, but this depends 

* The tie-up of two lines of the design to two draw- 
cords of the drawboy only are shown (fig. 99, p. 239). ’ 
There would, of course, be a mneh greater space be¬ 
tween the top of the draw-cords and the headle cords 
than it is possible to show in the limited space at 
disposal, 
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Fig lot,—Dciign for Flojling Figure on Tabby Gtornid, 

fine wool, would be n very suitable weft for the 
pattern shoot of this material. 
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(2) This would be a very suitable design for a 
fine silk damask, the arrangements for which would 
be as follows. The headles would have to have 
eyes or mails of glass, with separate holes for eight or 
ten threads to be entered in. (See fig. 92, letter D). 
These eight or ten threads are represented in the 
drawing by one small square of the ruled paper. 
'The headles, too, would of course be spaced, so that 
leashes wci’c only placed on the shafts where re¬ 
quired (see top of fig. loi). In addition to the 
twenty pattern headles, a front or ground harness of 
eight headles with long eyes will be required, in 
which the fine silk threads must all be separately 
entered. The number of leashes to the inch must 
agree exactly with the spacing of the figure harness. 
It is not necessary that the number of threads lifted 
by each mail of the figure harncta should agree 
with the number of headles in the ground harness, 
but only that the whole number of threads must be 
entered evenly and come out to the same total width 
in both. The satin made on eighi headles may 
either be eight-beadle satin or four-beadle broken 
twill. In the latter case it would only require four 
treadles for the ground harness, hut in order to 
make a fine, rich-looking damask, eight-headle satin, 
requiring eight treadles, must be used. The method 
of tying the treadles up for the satin has already been 
explained in the chapter devoted to their considera¬ 
tion, and that of damask-weaving in connection with 
fig. 91, p. 211. 

In damask-weaving it is not necessary to drop the 
pattern headles between each shoot of the ground 
weft. The two treadles of the drawboy machine 
can therefore have a hook near them screwed in the 
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E3!siTif5fi S!«w, which will allow of their being conveniemly 
of lbs l;»« hfitl down, while the necessary number of ground 
of ibc it«dl« are worked over. In this pattern each lint 

l>Mwb'y of ilic design would require about six shoots of weft 
Machioe l^tiween tiie. change of figure treadles, In damasb 
weaving the length of a design can be perfectly 
tfguUied by the number of times each lincoftht 
ruled paper is worked over. It is necessary to add 
drat in the caw of damask-weaving the drawtoy 
machine only acts on the figure harness, the ground 
harnrsa having to be governed by treadles in the 
usual nutmer. 







riiilc IX.—’PiiM-f'oI ]'JKhti‘j!iiLli-iTiiturySilk-WL*aviii&, 
illitslratinK Tobine StiiiH'S, 

See 211H. Viclufui aiul Alhi'i't Mn^ciun, South Kensington. 
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COMPLEX PATTERN-WEAVING 
CHAPTER XVI 

THE DRAW-LOOM AND THREAD 
MONTURE 

Ancient Origin of the Draw-loom—Its Importance 
in Weaving—Description ofDraw-loom—Building 
the Monturc—The Two Kinds of Repeating 
Patterns—The Comber-board—The Pulley-box 
—The Tall Cords—The Simple and Guide 
Cords—The Term Cmk in reference to Design- 
Rigidity of Lateral Repeats on a Loom—Freedom 
of Vertical Repeats—The Drawboy—I he Draw- 
boy’s Fork—The Most Perfect Loom—The 
Thread Monturc—Various Uses of the Thread 
Monturc-Examples of Silk-weaving on Thread 
Monturc. 

The number of beadles it is possible to hang effec¬ 
tively in a loom must necessarily be limited, be¬ 
cause of the space tlicy occupy, no matter how 
closely they may be crowded together and how 
thin their shafts may be made. This limitation 
renders it impossible to weave any large design with 
a figure harness composed of beadles. The small 
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capacity of tlie heatlle harness led, no doubt, to the 
inveiitwn of the in which, in place oftlu 

headies, a narrow perforated board is fixed across tht 
loom, in tlic holes of which, separate leashes are hung, 
Tliey are so arranged, that a design which ocoupies 
the whole width of the loom for one lateral repeat, 
takcii up no more space than a, harness of eight or 
ten hcadlcs, on which number only the very smallest 
patterns can be woven, as we have already seen, 

It is impossible to fix the date of this ancient in- 
Ventinn. The earliest specimens of, what are with¬ 
out doubt, draw-loom webs, are of about the sixth 
century, and are of Asiatic origin. But when, or 
wherever it may have first been made, there can as 

NO DOUBT THAT THIS INVENTION IS THE MOST IM- 
Importance PORTANT IN THE WHOLE HISTORY OF TEXTILE 

of the development. All the finest pattern-weavingof the 
Draw-loom Eastern, as well as the Western world, ancient and 
in Weaving modern, has been done on the draw-loom principle, 
and even the invention of the Jacquard machine, 
which is often supposed to have superseded it, did 
not alter the essential piinciplc of draw-loom weaving 
in the least, Jacquard’s invention only rendered 
the tedious process of tying up the design on the cords 
of the loom itself unnecessary, Jacquard substituted 
For the tic-up, an endless hand of cards, on which the 
pattern to be woven was punched line by line. The 
design for the tie-up of the cords of the draw-loom 
was worked out, or draughted, on paper, ruled out 
in squares, in exactly the .same way as is requisite 
for the punching of the cards used in the Jacquard 
machine. In some of the early accounts of its 
introduction into this country, Jacquard’s invention 
is called the “ new draw-loom engine." 
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The essential part of the draw-loom is the per- Deicription 
forated embtr-hoard, in and about which the 
monim, as the draw-loom harness is called, is built. Dtaw-loom 
Fitr 10^, is a representation of a draw-loom 
monture very 
much simplified 
for the sake of 
clearness. A 
headle harness is 
drawn below it 
for comparison. 

A is a harness 
of six headles, 
entered, in the 
way before de¬ 
scribed, as neces¬ 
sary for a design 
having equal 
sides pointing 
different ways, 
and which re¬ 
quires eleven 
threads of warp 
for one lateral 
repeat. Bis the 

comber-board of (£y @ 

a draw-loom, Fic. 103,—Diagram of Monture 
perforated with and Harncjs, Point Repeat, 
eleven holes in a 

single row. C is the bottom board of a box pierced 
with six holes, through which the cords D are 
seen to pass. These answer to the cords from 
which we have hitherto seen the headles suspended. 

We need not trouble at present about the means of 

253 




Dacnptmn poiailing them, whether by trcidles, drawboy or 
ofik jacquard itiachiiic, All that concerns us now ate 
Draw-looiti the details nf the mniUnre below the hoard C, 

Hanging In each of the eleven holes of the 
crimkr-board a separately weighted leash may be 
seen. The sveight itself consists of a thin strip of 
lead wire, having a hole at one end, hy which a loop 
nf harness thread about six inches long is attaclicJ 
t«i if, Tlie^r. strips of lead arc called’lingoes, and 
vary in weight from an ounce upwards, according 
to the kind of material to be woven in the loom 
when completed. As in some cases there are as 
many as three or four thousand nf these lingoes in a 
mnnturc, the acammlatcd wcightisconsidcrablewhen 
a large proportion arc drawn up, c,specially as the 
weight is nearly ilouliled hy the friction at various 
poults of the moimirc. Ac the other end of the 
thread loop, to which the lingo is attached, a glass 
eye or mail is tied, having at least three holes in it, 
tlii'fuigli the centre one of which the future warp 
will be entered. The holes at the ends of the mail 
arc used, one for attaching it to the loop nf the lingo, 
as we have just seen, and the other for tying it to 
another loop about nine inches long. When this 
has heen done the leash is complete as shown 
atlC, 

Building a When preparations are being made to build a 
Monture monture all the loops of one sixe are, of course, 
made together of exactly the same length, They 
arc then tied up in bundles ready for slipping on to 
the mails and lingoes, as requires 
Ill building a monture the top loops of the 
leashes are hooked up through the holes in the 
comber-board, and a cord temporarily threaded 
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through them in order to keep them suspended 
while the upper cords are being attached. This 
is shown, still in place, in the separate diagram F. 

Referring now to the plan of entering the harness 
shown at A, the first, and tlie eleventh leashes, are 
found on the first hcadle. Accordingly the corre¬ 
sponding leashes in the comher-board, must be 
joined by threads passing from them to the end 
of the first cord at 1), ii\ the bottom board of the 
box C. The second and tenth leashes are on the 
second headle; tlic corresponding ones to these in 
the comber-hoard must be joined in the same 
manner to the second cord D. The third and 
ninth, fourth and eightli, and the fifth and seventh 
leashes, must be connected in like manner to the 
cords D, while the sixth, the only remaining leash, 
is to be connected singly with cord 6, which cor¬ 
responds with the sixtii headle, on which only one 
leash is found to two on each of the other licadles. 

It is now obvious that if any of the cords D are 
pulled upwards, singly or in combination, it will 
have the same effect on the warp, entered in the 
mails, as the similar raising of any one or more of 
the harness beadles. Thus we have in a single row 
in the comber-board, equal facility for selecting and 
raising particular threads of warp with that afforded 
by the six rows of headle-mountcd leashes. But 
this example, owing to the necessary simplicity of 
the drawing, is very inadequate to show the enormous 
advantage obtained, for suppose the row of holes in 
the comber-board extended to eleven hundred (quite 
a moderate numbeij instead of only eleven, the effect 
would be the same as if the harness consisted of six 
hundred beadles, which is, of course, an impossible 
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tleven required for the turnover point repeat. Any The 

ilesien for this arrangement would have to be made Comber 
so as to repeat on every six threads of the warp. For 
comber repeats, the necking of the monture is tied 
up differently. The first and seventh leashes are 
connected to the first cord D. The second and 
eighth the third and ninth, the fourth and tenth, 
the fifth and eleventh, and the sixth and twelfth are 
all likewise joined to the top cords in regular order. 

This difference between the point and comber 
repeats of woven designs must always be borne in 
mind as they will now very frequently be referred to. 

Fig. 105 represents a draw-loom complete enough Building 
for the purpose of explanation. In this drawing the the Comber- 
comber-board is pierced with three rows of holes. board 
It will also be observed that it is not simply a single 
board, but is composed of several slips of thin, hard 
wood. This is a great convenience when a very 
large number of holes is required, as the perforated 
slips can be spaced out slightly, and thus enable the 
builder to regulate the number of holes to every 
inch of the entire width, which must be done with 
great accuracy. 

The comber-board in the illustration is made up 
of eight slips, each containing nine holes. The board 
is therefore pierced with seventy-tvvo holes in all. 

These seventy-two lioles are divided into four 
repeats of eighteen holes each. It is usual in 
England to hang the first leash in the first row, at 
the back left-hand side, as indicated in the drawing, 

To prevent confusion, only the first six leashes 
which begin the repeats and the last one iii each 
repeat are shown, these being all connected in the 
diagram bv dotted lines. The first leash of each 
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repeat is attached by the necking cords to the first Building 
pulley cord D, which is seen to enter the pulley- the Comber- 
box C. Six pulley cords only are shown, but it is board 
evident that there must be eighteen of them, as 
eighteen sets of four necking cords each have to be 
tied to them. The attachment of the six sets of 
necking cords is shown, and from these the principle 
of the whole arrangement will be readily under¬ 
stood. It must be noted that the height of the 
pulley-box, above the comber-board, must be much 
greater than could be shown in the drawing without 
making all the parts inconveniently small. It may 
vary from four to six feet. As much height as pos¬ 
sible is necessary here in order to avoid friction in 
the working. 

The puller-box itself (C) now claims attention. The Pulley- 
The bottom board of the box, looking upwards, box 
shows the eighteen holes through which the pulley 
cords pass, Inside the box an arrangement of the 
eighteen pulleys is fitted up. They are so placed 
as to be immediately over the holes in the bottom 
board. The box has to be vc^ strongly framed 
together, and to be very firmly fixed in its place on 
the top of the loom. The comber-board also has 
to be very firmly fixed close to the ground harness 
in the exact position required for the proper open¬ 
ing of the shed. In gating the loom all these details 
of position require a great deal of consideration and 

cxpcnnicnti _ . tiva 't«ii 

The pulley cords D, after passing over their iiu 

several pulleys, are carried to the nearest wall or 
beam, and tied there in regular order, being accurately 
adjusted as to length, in a horizontal line, as shown 
at E, fig. 10$. These cords, between the pulleys 



The Tai! mi the wall, arc called the tail urdt of the loom 

Cordi When a drawboy machine is used the design is tici 

up on them, and they are simply pulled down in 
the rcijuisite order to form the pattern. The pulling 
down of a tail cord pulls up the corresponding neck¬ 
ing cord.s attd raises the several leashes depending 
from their ends. By this means the necessary shed 
is oMticd. 

The Simple When a real drawboy, not a machine, is em- 
and Guiding ployed, another set of conls, equal in number to 

<^otd» those of the tail, is required. These are called the 

mpk^ and on it the design is tied up, In the 
illustration the simple is shown joining the tail cords 
at F, F, and from that point its cords are carried 
vertically to the ground. In front of the simple 
two very strong cords called guHn are stretched 
vertically, between the ground and the roof of the 
workshop, The groups of tics to the simple cords, 
making each separate line of the dc.sign, arc gathered 
together and passed round these strong guiding cords 
in succession as they arc formed. By this means 
they are kept in regular order and free from en¬ 
tanglement. In the drawing the small design no,j 
is shown tied up on the simple, and its formation 
will be readily traced out. 

Capacity of The above description of the draw-loom, although 
an Ordinary complete as to its mechanism, must trot be taken as 
Silk a sample of its capacity. It is only intended to 
Moniurc show tlic construction and purpose of the various 
parts of the machine, as well as their relation to 
each other. In a very ordinary silk-loom the space 
occupied by the design no, 2 would not be more 
than three-quarters of an inch, so tluit there would 
be in the narrowest loom, say twenty-one inches 



wide, twenty-eight repeats to be allowed for m the 
comber-board. The latter would have to be pierced 
with five hundred and four holes, and require to 
be furnished with the same number of leashes. 
Twenty-eight leashes would have to be attached to 
each of the pulley cords, and by their means the 
pattern would be exactly repeated across the whole 
width of the web. With the same comber- 
board AND the same number OP LEASHES ANY 
kind of REPEAT THAT CAN BE DESIGNED ON FIVE 

hundred and four lines of ruled paper could 
be arranged for. The most ordinary repeat is, 
perhaps, two combers or one repeat point. Lither 
of these would require two hundred and fifty-two 
cords in the simple for working out the design on, 
and of course, the same number of tail and pulley 
cords. In this case each pulley cord would only 
have two leashes attached by the necking to it. 
The technical method of describing the number of 
lines in the width of a design is, to say that it is 
draughted on, two hundred and fifty-two cords, or 
four hundred cords, as the case may be ; the cords 
referred to being those of the simple. The same 
terra is used now in connection with the Jacquard 
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machine, but it would be more correct to say, 
draughted for so many needles or hooks, as these have 
taken the place of the simple, in modern weaving. 

It may be well here to call attention to the 
fact, that, in all weaving, but particularly jn draw- 
loom, and Jacquard weaving, the wM and 
number of repeats in a loom is most rigid, and 
cannot be altered without rebuilding tlje whole 
monture. The designer and draughtsman must 
know exactly the number of cords and the kind of 
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Ebmci!!' tif fcj cj! ihc limi has wlu’di lie is designing fot 
Vcriica! is iws (he ease with regard to the Imph of 

Rtpuin le (Icsigti; here (he artist is at perfect liberty, 
j Design '{'j;,; ohjci-thm to a very long, vertical repeat [s' 
that the tie-up for the draw-loom, or the endless 
hand of cords for the Jactpiard machine, has to bt 
more extensive. No altciatinn is rctpjired in the 
loom, whatever length the design may be, nor is 
the weaver's work aliecsed hy it to any appreciable 
extent. 

The Draw- The work of the limduf^ as the weaver's assistant 
boy was v.il!ed, miht now be described. He liad to pull 
forward, hy means nf the loops on tlie guide cotds 
in front of the simple, each set of cords, in regular 
order, as they were required to form the successive 
lines of the design, {k not only liad to pull them 
forward, but dowiiw.ird, in order to raise the leashes | 
and not only this, hut to holil them down wliilctbe 
weaver worked over three, four, or more shoots of 
the ground, .is cxplaincil in the chapter on damask¬ 
weaving. We have seen that the lingocsoften weigh 
an ounce each, and also that in a not over-rich silk- 
loom, such as that described at p, 261, twenty-eight 
leashes had to be raised by each cord of the simple, 
The Draw- Wlicn several of tlicsc cords were drawn togethei, 
boy'i Fork and the frictional resistance added to the actual weight 
of the lead, It is obvious that tlie by must need some 
mechanical assistance in drawing the cords down, 
and holding them as long as required. The heaviest 
line in no. 2, fig 105, is the sixth, in which twelve 
cords have to be drawn together. The lingoes for 
these would weigh three hundred and thirty-two 
ounces, or twenty-four pounds, so that, taking into 
consideration the frictional as well as the dead weight 
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on this line, the cords have to raise thirty-six pounds The Draw- 
at least and the boy has not only to lift that boy's Fork 
weight, but, as just explained, hold it for about one- 
third of a minute while the ground is woven. For 



Fic. io6.—Draw-loom Fork. 


his assistance in this arduous work the boy is 
furnished with a fork and lever (fig. io6). 

This drawing shows a solid stand, no. i, having 
two broad uprights. This is fixed by the side of the 
simple, but a little in advance of it. At the top 
the uprights arc joined together by two parallel bars. 
A, is a block of hard wood which fits between the 
two bars, and is kept in position by four small wheels, 
or runners, being fixed on both sides of the block, 
two above and two below, as shown in the drawing. 



The DrAw* Thee nitinera silow llic tiiock to move fteely aW 
kiv'j Fott from cr«! to ciid of the birs. The fork and lever 
shown separately at A, E, are hinged to the top of 
the sliding hlocit in such * manner that they can be 
easily moved fmm a vertical to a horizontal position 
ami will remain in either, ' 

When aiwut to Iw used, the block is moved back 
until the points of the fork are by the back edge of 
the simple, and In the upright position as shown in 
section at B, mi, 3. The boy, by means of the loops, 
next draws forward the simple cords necessary for 
the formation of one line of the design. He carefully 
inserts the upper prong of the fork in the opening 
made, gradually drawing it forward as he does so, 
When this has been dnne the position is repre¬ 
sented by C, no. 2. Grasping the end of the lever, 
the boy now draws it down and holds it in a hori¬ 
zontal position, the result being that the required 
cords are drawn down as shown at D, 

The Most Tlic niost perfect pattern loom possible, is one in 
Perfect which the leashes arc entered with one thread of 
Loom warp only, ami every leash is under separate con¬ 
trol by means of the tie-up. On such a loom every 
imaginalilc form of design and variety of tie can be 
woven without the use of any other incchanisra what- 
L«rge ever. The extensive tie-up in the case of the draw- 
Daigw loom, and the unmanageable quantity of machinery 
Unpractical required if Jacquard machines were used, would, in 
in Silk with ttie case of silk at any rate, rentier this unpractical, 
Thread gnijj vvarps, of twenty-one inches wide, sometimes 
Monture contain, as we have seen, as many as eight thou¬ 
sand threads, which would involve the building 
of a simple with eight thousand cords, or the use of 
twenty Jacquard machines, with four hundred needles 
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and hooks in each * As regards the comber-board 
and the loom itself, there would be no difficulty; 
in fact, the weaving on such a monture would be 
as simple as any pattern-weaving could possibly be. 

If linen, cotton, or wool warps are used, such an 
arrangement for a fine bold design is quite practical. 
A design draughted on eight hundred and forty 
lines in the width of the ruled paper gives forty 
threads to an inch in the reed. This is sufficient 
for a massive pattern, where great refinement of 
detail is not required. Weaving with a thread 
monture gives the designer liberty to use any 
variety of texture, form, and detail that he can 
get in on the eight hundred and forty threads 
at his disposal. He may make the ground of 
tabby, twill, or satin, and he may ornament parts 
of the figure with tabbies of double, treble, or any 
number of threads, and fill the different spaces of it 
with any of the various twills or satins he may wish. 
In fact, his only limitation is the number of 
THE squares into WHICH HIS SPACE IS DIVIDED, 

It will be seen that the preparation of the draught, 
particularly for this kind of weaving, is a most im¬ 
portant work, as on it the whole of the success of 
tile finished web depends—that is, with regard to its 
ornamental shapes and texture. It also requires a 
thorough knowledge of the effect that weaving has 
in modifying or exaggerating edges, angles, and 
outlines generally. 

Fig. 107 is a portion of one of the finest of 
the traditional Italian damask designs. Various 
versions of it are to be found amongst sixteenth- and 

* This might be possible if electricity were applied to 
the draw-loom. 
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Fin. le;—.luliiin Dimask. Point Design. 


seventeenth-century weavings. 

Some of the earliest wall-papers 
in imitation of silk damask were 
copied from it. There is some 
such paper remaining m the 
rritinsion of Chnstcliuicn ri^rk, 
Ipswich, copied from one of the 
finest versions of it, the length 
of its longitudinal repeat being 
about nine feet. 

This design will also illustrate 
the great advantage gained by 
using the point repeat. All 
the effect in scale of a design 
drawn on eight hundred and 
forty cords, is by its use obtained 
on a simple of four hundred and 
twenty cords. This was no 
doubt the reason for the frequent 
adoption of this plan of design 
in the early work. It will oe 
observed that nearly all tlic old 
designs of greater width than 
ten or twelve inches, are con¬ 
structed in this way. We must 
notice in passing that in the 
Sicilian and early Italian designs 
(fig. lo8), which are so admirable, 
narrowness of repeat is a chief 
characteristic of their construc¬ 
tion, and there can be no doubt 
that the reason for this peculiarity 
is the desire for economy in tying 
up the design on the loom. 
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Fig. ioB. —Sicilian Damask. 
Point Design. 
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Ifj this am, then (fig. 107), the simple would 
need four hundred and twenty cords, and the men- 
tore would have to be built in paint as in %, 
103. ITie first, and the eight hundred and Airty^ 
ninth leahes, would be drawn bj the first cord 
tmsweririe to the first, and the eleventh, in that 
diagfaffl. Al! the other cords would also draw the 
IcaSics from op|K»ite sides until the centre cord 
410 was arrived at. This, like the centre cord of 
the diagram (fig. 103), would only support one leash, 

If the centre cord only has one lettsh attached to 
it, a tabby ground will not (« affected by it. This 
is one reason for building the monture on eight 
hundred and thirty-nine cords instead of the even 
number. All the other ties, satins, twills, kz,, will 
be thrown in opposite directions by the point rewat, 
This will make little dillcrencc in the general effect, 
and will only require a little extra care at the centre 
line of the design, where the change of direction 
in the ties is most obvious, 

The damask ell'cct depending on rever-sed satins 
can quite easily be woven on a thread monture. 
Fig. tog shows a small portion of the design 
draughted for this effect. For the coarse texture 
at present under consideration a fivc-hcadlc satin, 
shown in the skclcli, is the most suitable one. A 
linen or cotton warp, not too fine in size, shot with 
wool of a contrasting colour, would bring thi 
design out well. This kind of web used to b( 
largely UKd for furniture and curtains, and was calle( 
unm damask. It was very useful and artistic, a 

* One hole in the comber-boird would renui 
empry, as the centre cord only requites one leash inites 
of two. 
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Cttwn well w durahk, si ilic ('dltniifv were well chosen anJ 
(lie yarin ^whI and well dyed. 

Pcrlinjn a still better effect would be gained hy 
malcmg: the gtoutid ubby and the figure a looser satin 
or a fitur-hradlc twill and slwociiig a coarse-spun or 
tiissaSi silk iitlo the warp instead of wool. Of course 
emilew suggestions might lie made in this connection 
hut it is in Midi tieiaila as this that the designer ain) 
crafttnian must exercise his taste and invention, 
Another Fig. !!<> is a draught of a portion of the same 
TrcJimcni design in which a diffcicni treatment is adopted, The 
by \'jrstim field or background of the design is a twill, while the 
'I'iei ligurc is shaped and brought out by means of a tabby 
outline and the use of different ties for its various parts. 
The Kffci t If a tabby shoot of weft, similiar to the warp, 
of a T'abb) were made between each opening of the figure shed. 
Ground and an extra shuttle carrying a different weft used 
for the figure, the strength and solidity of the doth 
woven would be much enhanced, This separate 
treatment of the dcsigtt would also make it stand 
out from the ground in a holder and much clearer 
Front manner built as to form and colour. The easiest 
HarncM way to do this would be to fit up a harness with 
ptcfcrablc long-eyed leashes in front of the moiuure and enter 
for Tabby the warp in it as well as in the leashes of the 
Ground moiUurc. This would enable the weaver to work 
the tabby ground independently of the drawboy, by 
means of two treadles. The draught of this effect 
would not need the tie on the ground to be 
indicated, but would be drawn as in ng. iii,* 

* If a Jacquard machine to govern tlie thread 
monture it being uted, the tabby can be made by 
insetting an extra card between each of the figure cardi, 
and the extra harncti would not be nccesiary. The 
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If the thread monture be used for silk-weaving 
without any additional harness or other appliance 
for making the groundwork, very perfect webs, full 
of variety and detail, can be made. The designs 
certainly must be very limited as to size, but that is 
practically their only limitation. They may be as fine 
as the finest engraving, for any lines and spots down to 
the three-hundredth part of an inch may be woven 
with the greatest ease and certainty. Such delicate 
little designs as fig. II2 —which is reproduced the 
exact size of the original—are examples of thread- 
monture weaving. The example illustrated was 
made in Spitalfields about the end of the eighteenth 
century, most probably on a draw-loom with a diaw- 
boy machine. A few weavers are left in Bethnal 
Green who still make this kind of silk, which is 
mostly used for ties and scarves. The Jacquard 
machine is, of course, now used for lifting tlie threads, 
but the monture itself is exactly the same as in the 
old times. This Spitalfields sample is woven about 
two hundred and eighty threads to an inch, The 
design repeats fourteen times in twenty-one inches, 
and is drawn for four hundred cords. The comber- 
board would have to be pierced with five thousand 
eight hundred and eighty holes, and the same number 
of leashes and lingoes would, of course, be required 
to fill it up. The repeat of this design is comber. 
Although the figures are turned over to extend them, 
they do not turn over on the same lines; they are 

work, however, would be much heavier, and the num¬ 
ber of cards necessary would be doubled. The front 
harness would probably be used even in this case, espe¬ 
cially as it would allow of the ground being changed 
at will. 
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therefore what designers now call drop lunimer Silk-weaving 
repeats, This is of no advantage in regard to the on Thread 

Montnre 



weaving, but is an easy way of getting balance in 
a design, and is often resorted to, 

T 
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Im;», n+ is ukcii from a portion of a 
rulci!>papcr draught for fig, lu. It repre. 
sciHS the twenty-fifth part of a square incli 
of tile, finished silk, ami shows the amoynt 
of detiii required in such designs, as well as 
the freedom with which the textures may 
Ire, varied in designing for this most perfect 
ItKim. 

'riid manner of weaving damask webs 
w’iih two liarncsMS has already been fully 
explained in Chapter XIV., but it is necessary 
just to dtwribe lilt rnaking of damask on the 
monturc of a draw-loom, which takes the 
place of the figure harness, Such large 
designs as the traditiniial Italian pattera 
given in fig, 107 or the beautiful Louis XIII. 
damask of plate xt cannot be made on a 
thread monturc, and, indeed, would lose a 
great deal of their beauty if they were, 
The fine sharp edges which result from the 
lifting nf every thread would make such 
large designs hard and uninteresting. A 
great deal nf the charm of woven ornament 
results from the mystery given, to the edges 
of the forms by the more or less evident 
steps of their outline, 

Iloth the large designs referred to arc 
made on from four hundred to four hundred 
and fifty cords of the simple, acting on ten 
and a half inches of the warp, and as they 
are point designs, one repeat fills the whole 
twenty-one inches of the width of warp, 
and requires eight hundred or eight hun¬ 
dred and fifty holes in the comber-board, If 


274 



L nf silk in the warp were four thousand 

*u“rnd!ed threads, each mail in the raonture 
dtavl to lift six threads at least. In order to 
Ithis the mails of the leashes must be perforated 
•fi dx holes in addition to the two required for 
S construction of the leash. Fip 114 shows a 
Lash fitted up with its lingo, and a mail having 
he required nUber of holes. It will therefore be 
n that THE RICHNESS OE THE SILK IN DAMASK¬ 
WEAVING DOES NOT DEPEND ON THE SCALE OF THE 
BUT ON THE NUMBER OF THREADS LIFTED 
BY the leashes. After passing through the mails 
th, threads of warp are entered separately m the 
long eyes of the front or ground harness, whmh 
woid by treadles, and the process of weaving 
I the same in all respects as that described in 
Chapter XIV. 
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CHAPTER XVII 

THE SHABT MONTURE 

Invention of the Split or Shaft Harnesi—Tk 
L’ombcr-boani for Shaft HarncJs—Rnilding a Shaft 
Itarness—Dcscripiion of Various Parts of the 
Harness—The Shaft Harncsi in Use—Note oa 
regulating the length of Designs—Draughting 
Designs—lixamplct of Shaft-harness Weaving. 

Imjsortant A VERY important improvement was made in the 
Addidon to moiiture about the middle of the last century by 
'M Mr. James GoUgh, a weaver of Bethnal Green. By 
Munturc jjjjj j,ivention separate grounds, satins, 

twills, and tabbies can be made without a separate 
front harness, the use of which wtis explained in the 
hist chapter, At the same time the design can be 
worked out in a larger repeat on groups of two, four, 
or more threads, while the tics arc made with single 
threads, This facilitates the weaving of fine silk in 
large designs, and gives freer opportunity, when a 
separate binder is provided, for making the large and 
important class of webs known as (inati, of which 
the lirmii/k is a member, 

Invention The invention was not made until after the 
of the Split Jacquard machine had come into general use, and 
or Shaft was therefore never used on the original draw-loom, 

Harness Jt ^Quld, however, have been a very useful addition 
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to it, and have made the wonderful tissues of the Invention 
seventeenth and eighteenth centuries much less of the Split 
laborious to weave. or Shaft 

This invention is called the split or shaft harness. Harness 
One name is as good as the other, but each by itself 
only describes the invention in part, for the leashes 
are split, and they are also suspended on shafts. 

The comber-board for this description of harness The Comber 
requires the same number of holes as the thread board for 

monture, but each cord of the simple raises several the Shaft 

leashes together for the formation of the design, just Harnesi 
as the glass mails lift several threads together in tjie 
damask monture. 

Let us take such a warp of silk as the sample of 
Spitalfields weaving examined in the last chapter, 
and see what can be done with it on a shaft 
monture. The count was five thousand five hundred 
and eighty threads, one thread being entered in 
every leash. We will at once decide that each 
square of the ruled paper, on which the design is to 
be draughted, shall represent four threads. This 5580 4 4 =« 
gives us one thousand three hundred and ninety-five > 395 "r 3 " 
groups of four, in the whole width, which shall be 4^5 
twenty-one inches. Three comber repeats, of seven 
inches each, would be a convenient size for a design j 
we decide, then, on thit!, and divide one thousand 
three hundred and ninety-five by three. This gives 
us four hundred and sixty-five cords on which to 
form the design. The ruled paper must also have 
four hundred and sixty-five squares, counted laterally, 
for the draught, 

The number of rows of holes in the comber-board 
must next be decided, and if the most usual satin, viz., 
eight-headle satin, is intended to be used there must 
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Bailding !)ecig!tt,M)ctMfi,or!wcnty-foiirrows. Twenty-four 
« Shift row? would no ilouht he dccidd on, two hundred 
Hjrn« imd thirty-three Wing in twelve rows, und two hun- 

tlrcil and thirty- 
two in the re- 
miiining twelve* 
Befor* tht 
leashes are gath- 
ered up in groups 
and joined to the 
pulkycords by the 
necking they must 
he carefully exa¬ 
mined, for It is in 
the leashes below 
the comber-board 
that the peculiarity 
nftheshaft harness 
is to be seen. 

Fig, 115 shows 
the formation and 
arrangement of 
the leashes. A,A, 

Flo. Tij.—Section of Split ILirncss. in the see- 

tion of a comber- 

board having twelve rows of leashes suspended 
through its holes. The lower parts of the leashes have 
ungocs and mails, and are made in the usual manner, 
But between thcmailsand the comber-board the leash 
is much longer than usual in the ordinary monture, 
and part of this length is occupied by a long loop, 
which begins at, or a little above, the mall and reaches 

• For descriptioo of comber-board and illustration 
sec p, JO 8, 
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about half-way between it and the CQinber-board. Building 
The upper part of the leash to which the loop is a Shaft 
attached is made of stouter cord. This passes Harnesi 
through the comber-board and is gathered together 
with another, or it may be, several other leashes, 
and knotted to a necking cord, which in its turn is 
attached to the cord coming from the pulley-box 
above the loom. The twelve leashes of the illustra¬ 
tion are shown joined in fours to three of the 
necking cords of tlie monture. No. 2, B, B, shows 
the end of one of a set of twelve shafts of stout 
hoop-iron, made perfectly smooth, and enamelled. 

The shafts are a little longer than the comber-board, 
and are passed through the-loops as shown at B, 
no. I, in section, one shaft passing through all the 
loops of the leashes in each row. The shafts are 
hung from strong cords, which pass through an 
extra row of holes drilled in the frame of the 
comber-board, which is made wide at the ends for 
that purpose. The shafts arc hung at such a 
height that the leashes just hang on them when the 
loom is at rest. This is the state of the four leashes 
on the left. If one of the cords of the simple, on 
which the tie-up of the design is made, be drawn, 
it will draw up with it the four leashes with which 
it is connected, but the shafts will remain stationary. 

If then the shafts were raised they would have no 
effect, as their particular loops arc already drawn up. 

This position will be made clear by the centre group 
of leashes in the illustration, which has been raised by 
the figure cord. The third shaft in the group is seen 
to be raised, but has no effect on the leash. In the 
third group of leashes on the right the result of raising 
two of the shafts, while the figure cord is left down, 
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is sh<!Wii, The shafts have raised the two leashe 
with which they arc cimiicctcil, but the other tivo 
membets nf the group arc unaftected, It will non 
be seen lliat anv ground or figure can be made with 
single threads by means of the twelve shafts in, 
Jepcrrdently of the figure harness. Also that atir 
pattern made hy the figure lunicss raising the font 
liircads in gr<ni[Mi may he made witliout affectinE 
the shafts, so that in spaces where the figure is not 
raised the siiafis can he lilllng in a background of 
satin or twill, as may he arranged, 

Fig, 116 will make the wliole arrangement ptr- 
ferily clear, T'hc large sketch is a portion of a ruled- 
paper draught, and represents the face of a figured 
silk finulc on a shaft harness. The warp is fine 
white silk, of which the dr.awing shows one hundred 
ami sixty threads. The weft is black silk, for the 
sake of coiitiasi. The twelve shafts shown in section 
at fig. 115, c.ii'h carrying a twelfth part of the warp, 
have ii) make a grouitd of twelve-shaft satin. This 
is indicated hy the fine black dots powdered overthe 
background of the draught. One shaft has to he 
lifted for each shoot, ami each shaft must rise in the 
necessary order to form the satin. The mechani¬ 
cal method of raising the .shafts will be descrihed 
presently, 

'The eft'ect of the figure harness is seen in tho 
bold black sipuares of the design. T'hcse consist of 
weft, which crosses in front of the lifted white 
threads, The shaft satin has no binding effect 
on the figure, for the reason already explained; 
accordingly it follows that the smallest intersection 
of warp and weft in the pattern must be four threads 
wide. Such intersections are shown working a tabby 
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Tl'.i! Shift W'h!!(! pnfHrsii nnlj*, wou!<! cover the face of the doth, 
Hifftcrt in It Will now W. apparent iliac any tics on the figure 
must be drawn on the design; aiui that these when 
wnivcn wi!! k four threads wide. I'hesc quadruple 
tics arc wen on the priah of the flower, arranged in 
diagonal lines. Much care is ncccsMiry in designing 
these lie*, in order to prevent undue length in the 
floating !on[« of weft. The draught being made on 
ruled paper with Miuarcs diviticd equally 8 x8, the 
ties in this case arc square and need mure than one 
shnot of weft to build them up. If the designer 
had wished, he might have made them only one shoot 
high instead of four, as shown in no, i below the 
flower, This would, however, involve the drawing 
of the figure cords every slioot, and make the tie-up 
four limes as long as at present, IF a Jacquard 
machine were used, the numlicr of cards required 
would also he increased fourfold, 

Koie an It is perhaps ncccs-sary to pause and s[)cclally note 
regulating here that in order to bring any design to the 
the kngth rccjuired length, the cords of tiic simple have to be 
ofDalgna iield down over two or more shoots, according to 
the tiw of the weft and the nature of the pattern. 
The draughf6m,ui makes his design on the number 
of lines he deems necessary for the effect he wishes 
to obtain, but the number of shoots to each line 
required to bring the woven pattern to the same 
proportion as the draught, lias to be settled by 
experiment, when the web is ready for starting, 
Some designs, especially for tl.imasks, need each 
separate line to be repeated as many as eight 
times, In the draw-loom the figure harness Is 
left up while the requisite number of shoots of 
ground are made, but with a Jacquard machine 



the shed is closed every shoot, and opened again 
by keeping the same card on the cylinder of the 
machine, until the requisite repetition has been 

completed. 

Returning to fig. 116, no. 2 shows the manner in 
which the design would be worked out on the ruled 
paper. The ground would be left plain, being 
woven independently by the shafts. The pattern 
for the tie-up would have to be drawn with all its 
ties and subordinate effects, such as little diaper 
patterns and different-sized tabby fillings. Any 
shapes and details that can be got In on the available 
four hundred and sixty-five squares are weavable. 
In making the draught, care must be taken to avoid 
long loose floats of weft. The design may be of 
any length desired, but it must be remembered, that, 
great length of design needs a long tie-up on the 
draw-loom, or an expensive and unwieldy set of 
cards for the Jacquard machine. 

No, 3 of the illustration shows the propor¬ 
tional «ize of the flower in comparison with the 
draught, and its general effect when woven in fine 
silk. 

Plate XH is a copy of an eighteenth-century French 
silk. It was photographed from the woven silk 
reproduction, and is the same size as the original, 
The illustration only shows a part of the design, 
which is seven inches wide and repeats four times 
in a web of twenty-eight inches. The count of the 
warp is about the same as that of the Spitalfields 
example, fig. 112, p, 272. The groundwork is 
eight-shaft satin, woven on a split harness, and the 
lace-Iike pattern is formed by raising the threads 
two together instead of four as in fig, 115. The 


Draughting 

Design) 



Dr»ughsln| 

D'Ciigns 


tlraui-htitiR is on tipht hutulrcd cords instead 
four hundred and fifty. This increase of size in ‘ 
draught IS rendered necessary hy the fewer numbe! 
of leashes raised hy cacli cord of the simple T 
all other respects the draughting and weavLIf 
this srik are the same as described in connectio 
With fig, 115, 
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CHAPTER XVIII 

brocatelle and tissue weaving 

Tlie Technique of Biocatclle Web-Weaving 
Brocatellcs—Draughting for Tissue weaving—Two 
Methods of mounting Binders—Old _ Spitallields 
Tissue— Brochi Tissues—General Utility of Shaft 
Harness—Shaft Harness for Coarse Materials— 

Tissues of Wool, Linen, and Cotton on Shaft 
Harness-Examples of Modern Wool Tissues—Old 
Method of Tissue weaving without Split Shaft 
Harness, 

Brocatelles and other webs, which weavers call The 
by the jjeneral name of tissuu^ cannot be made on Technique 
tire shaft nionturc, described in the last chapter, ofB^ocatel!^ 
without some arrangement being added in order to weaving 
work a separately warped binder. The reason for 
separate warping generally, was given in Chapter 
XIV. But it will be necessary to examine a 
sample of these webs and ascertain the reason why 
a separate binder is specially required for broatelle 
and tissue weaving; and afterwards the fitting which 
has to be added to the loom, for this kind of 
weaving, can be explained. 

The chief characteristic of a brocatelle web is The 
the raised satin figure, which gives such a rich Technique 
appearance to the fabric (see plate xili). In a of Brocatelle 
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daim»k tHc tek'pimHtnl of the figure ij a satin 
ma.lc hj she }nng fiosiing threads of the silk warp*, 
wSiik the fifrure rtitlfis the reverse satin, in which 
the west ihscfly slu,(ws. In the brocatdlc, on the 
cfttirtar^, the war|< floats rather loosclj' in the figure 
and a special welt entirely covets it up in other places, 
The second welt is tightly iHiutni ddwn by a sepa¬ 
rate hinder, and forms the background to the design, 
Fij;. 117, no, t, shows a portion of a brocatelle 
as it would Itc draughted hy tlic designer, The 
weaver, in tying up tlie rh-sij'ti on the simple cords, 
in this ease, wmilii not tic up ilic figure, shown in 
while, as he would for a damii'-k well, hut would tic 
up the ground, reptesemed hy the black portion of 
the draught. In like manner, un cards for a Jacquard 
machine the instruction to the card-puncher would 
be,“Cutthegrourul,nottlicfigure.’’ No,ishows 
the ell'ect as far as it covild be woven on the shaft 
hurness as described in the last chapter. Plain satin 
has Ikcii woven all over by the shafts, the warp 
being white and the weft, aa is usual in brocatelles, 
an undyed linen.* The satin tics, shown on the 
figure are of linen, but the ground having been 
raised by means of the simple cords, a black silk 
weft has been shot across the spaces so lifted, 
These ground spares are thus only covered by 
unbound loops of the .second weft, and the separate 
binder is required to tie them down securely in 
their places. In brocatelle weaving the charac¬ 
teristic raised effect of the satin figure is obtained by 

* The fitit or satin shoot of a brocatelle only bindi 
the satin, and does not show on the face of the cloth. 
Linen gives solidity of texture, and on that account is 
usually employed. 
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lightly weighting the 
roller of the mam 
satin warp and 
heavily weighting the 
binder roller, and the 
effect is further en¬ 
hanced by the harsh¬ 
ness of the linen 
back. 

No. 3 shows the 
ground weft hound 
down by a four-headle 
twill, and it is in 
order to enable this 
to be done that an 
addition of some kind 
has to be made to 
the monturc. This 
may be arranged for 
in two ways, as fol¬ 
lows : (i) The num¬ 
ber of shafts may be 
increased by four, the 
extra ones being fitted 
up in front of those 
used for the satin ties 
of the main warp. 
This will make 
twenty shafts in all. 
On these shafts, four 
extra rows of leashes 
are hung by their long 
loops. These leashes 
have no top member 
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pawing through the comber-hoard, as the others 
have, but arc complete when hung upon the shafts, 
The warp for the binder is brought through the 
main hwly of leashes, one between every four, and 
entered in regular order in the binder, This com- 
pletes the arrangement, and the btocatelle effect of 
110.3, % It 7, is obtained by the Following procedure, 
The first shoot of flax thread is made with the 
hinder all lifted, and one shaft of the main warp 
lifted as well. The second shoot of weft (blade 
silk in this cisc) is made with one shaft of the 
binder down and the ground of the design raised by 
the drawing of the cords of the simple. When 
this has been done the effect of one line of no. 3, 
fig. 117, will have been woven. The next and 
following .shoots proceed in their proper order, first 
the flax and then the silk, in regtdat succession, A 
set of four additional treadles and levers will be 
required to lift the binder shafts, or if an automatic 
machine such as a drawboy or a Jack-in-the-box 
are used to lift the grounds, lire nccess.ary additions 
will have to be made for them. 

In draughting for brocatclles, and other tissues, 
it is necessary to be more careful in .selecting the 
ruled paper, in regard to its proportion j as the length 
of the design of a brocatelle cannot so easily be 
regulated in tlie loom as can that of a damask, It 
is true the same mph cords can be drawn twice 
or tliricc over, but as there are f.vo wefts to be 
shot In, the space occupied by one line of the design 
is much greater than is the ease in fine damask, 
The draught has to be made on paper ruled 
8 X ta, or 8 X 10, and the final regulation of the 
length of the woven pattern must be made by the 
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alteration of the size of the wefting used, as well 
by the closeness with which the weft itself is 
beaten together. In the case of some tissues in 
many colours, where several shoots of weft go to 
make up each line, the ruled paper has to have 
fewer lines in the height than the width, It 
mav be necessary, therefore, to use paper ruled 
8 x6 or 8 X 4. Anyway, all these points must 
be carefully calculated before the draught is 

commenced. , , ,. , ■ j 

2 Another arrangement of the binder, required 
for weaving brocatclles, is to mount an ordinary 
harness, of the proper count, in front of the shaft 
monture in the same position as for damask-weav¬ 
ing and to enter the second or binding warp in it. 
The warp, however, unlike that of the damask 
harness, is not entered in the mails of the monture 
leashes but passes between them. It is also not 
necessary that the binder leashes should have long 
eyes. This kind of binder harness is sometimes 
preferred to the shaft harnes 5 ,_but the latter takes up 
less space and is in the position to receive another 
improvement, which will be noticed presently. As 
far as the brocatclle and some other tissues, which 
now claim our attention are concerned, one of 
the above plans of fitting up tlie binder harness 
is as good as the other. For a temporary work 
perhaps the binder could be more easily added in 

the second method. ^ r r, ■ • 

The weaving of a great variety of fabrics is 
possible, with the draw-loom at the stage of develop¬ 
ment to which we have traced it. A volume, or 
perhaps many volumes, might be filled with descrip¬ 
tions and dissections of such webs, but a very few 
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An Oiil ^fK'< imci(% tjtsi'-i ssifiur fur the ptcseitt hinil. 

tvti.k, 

T(«ii!e i>'n^; we mutt examine two tery dift'erent ex- 

jMlywi a(njde<. o( liwuc vee-tving, which might, however 
have, hceti wttven nti the same loom, with the same 
comu of warps, ami prcciMrly the same fitting up, 
i’Jate XIV iv taken from a fine piece of tissue- 
weaving nude in Spitalfirhk probably at the be- 
ginning of the, ninctccmhecmury, Thecoloumate 
gtecH ami pnhl, Tlic grmtinl is green satin, both 
rifli in eohmr ami in texture, rhe design is in 
jjtecn, lirthtri than the gtimmi, ami gold,and repeats 
ptint tJiKc in the width, Butlt the green and golii 
pnnkiih of the figure art tied hy the same twill 
bimicr. The watp of the satin ground was not 
iigiitiv weighted, as in brocatclle weaving, but is 
peculiar))' Hal, which wniitd sugge.st that it was more 
hraviiy weighted than is usual even for a damaslc, 
I'lie hinder warp of the figure, on the contrary, is 
rather Itglifly weighted, 'Diis tissue has no linen 
slmiii, hut is all pure silk througlioiit, the weft 
of the ground 'afin liciiii; fine and rather harder 
than usual, The green ami the gold weft used 
in the figure arc in nit, ricii, lightly twisted silk, 
known by the name of tram, as distinguished 
from erjimnmt, wliieh is the harder-twisted silk 
alway» used tor warps. Three sluittles arc required 
for weaving this web, one for the ground satin, 
wliicti is the finst shoot, 'rhe grotmtl satin, as we 
saw was the case in the hrouatellc, is made on the 
main warp, with the figure cords at rest and the 
binder ail lifted out of the wa)r. At the second 
shoot, tile green part of the figure is lifted, and one 
shaft of the binder left down while the other shafts 
ago 




An tJ J weft, fbf: blafk M|uaf« for the green figiireshoo^nd 
Sp!j:fK’i!i ihe liirtS MjiiJTr'i hir the thinl sliMt, the gold weft, 
Tinue 1*he ilmughtiiig of the separate colours on the 
always he tloiic very carefully as 
4 si-parate rir-oii has to he made for each, If, fo, 
iiist-iiitc, two siiiittkv have to be used in forming 
one low of the fipKte, as in the above case, there have 
to Ik two rows ol loojit m the tie-up on the simple 
id order that the cords may he drawn in proper 
succession. If as many as seven shuttles had to be 
used lor one Imc ttf the figiirc, ilte same number of 
rows of limjvs wtnihi have i« lie tied up for It. 

A Rr«hd ‘■xampic, fig. 119, is nf quite a different 

Tistuc chamtscr. In tins design, a jwrt tpf which onlyii 
slioivii, a great variety of rolmirs arc used, which 
have on the lace ol the iiiatci ial almost the effect of 
hriKatinig in many coloured silks, Four shoots have 
tet he made in each line of the weaving, one for tl« 
plain ground, and three for the figure, and they are all 
thrown right across the wch in the ordinary manner, 
A glance at the hack of the material would show 
that the colours arc all arranged in lateral stripes of 
dilfcrcnl widths, and also that the rolnur effect is 
obtained by changing the weft used for the figure, at 
certain intervals, as ariatiued for on the draught by 
the designer. In nwiiy designs of this class great im 
genuity is disfilaycd hy the artist in distributing the 
colouict) ornament in such a way, that, the lateral 
itripes of the weft arc altogether lust sight of. This 
at first was no douht the aim of the designer, who 
wished to obtain the. effect of hrucadcil ornaments 
in a quicker way. Hue although this deception is 
quite possible, after all, some of the most successful 
of such designs show the method of working quite 
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Fig, 11 9.™Rocqco Tissue. Brochi Weaving. 




A !lr«W If will he ‘•cett tliai the chief difFerence 

Twee hefieerti thi«. fxamjilc and tliat of the tissue pre- 
v'.ou'dy pvm is a malirr oi' desi;>ii. The working 
out very !■ tut!,3r, ext r|»( that the prouiid is a tabby 

willi a tho i weft, aui'h as used to he called a luU- 
ili ins;^ or Imliing^ as it is often sprit on old designs, 
The (htec fipiirc welts arc all thrown into the 
same shed nl ilic bimlcr, whirh opens, in different 
(d the Wfh, acairdmg to the drawing of the 
jirtifdr cords at three fiucccssive shonts. In order to 
siutw clearly the method of changing the colours of 
the weft, the sketch is ruied laterally from letter A 
to ft. At A the archiiectur.il feature is coloured 
yclsiiw .ind shaded with dark hrown j in the yellow 
there arc small touches of dark green, reprcseiued 
by the solid black. The foliage above the vase 
is mostly dark green, and the yellow shuttle is 
changed for one having light green weft in it, 
so that in the space marked H, only light and dark 
green show. In the spare C the light and dark 
green arc etinlinucd and the dark brown weft is 
changed Irt fed (I'cprescnied by dots). The light 
green at I) is cliangeil to pin pie (eriiss-lratching), 
and at K the dark giceit changec to yellow, so that 
in this space red, purple, and ytdlow occupy the 
three shuttles. At F the red t hanges to orange, in 
the pines, where it is heightened by touches of 
yellow, and in the space U with dark green, which 
takes tlie place of the purple shuttle, 

Smalt Fig- no is an example of a small design, quite 
Brochi ordinary in fntm, which, wliea woven in the above 

Titiuc manner, in lateral stripes of rose-colour, green, and 
dull gold on a dark blue satin ground, has a most 
excellent cfl'cct. This is woven with only two 
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wit- t(-f the pr«nii<l wtin, and the othci 
w.it!i rliaJ'.iMiit WriK (or the lipfe, 

I ittut Ii i'l tin! nitn lot til!' wraviii;; of fine silk that the 
C'feitct*’. 'haft iiwmwrr i'* H'cf.tl, hut it is equally so for linen 

t'liliiy t f tfilttin nr wwiiiVii lattcrtr wchs, nf either large o! 
tbf hhsf! t-mati tlrtittri, mrli as ate «sfii (or liarigitigs, futni- 
Hitiiws tute, and oiher jnit|»iisf<. II properly plannetl, an 
awonistimg variety nf weft efiVet patterns can be 
devifjnrtS, whifh tin not ictjiiife altcrationa to the 
loom iiwlt. This is, inded, tlic chief advantage 
rtf i!c«Kin in whuh the wrft is most conspicuous, 

It i' ttf.iviuw' t!i.it whetc the warp is only used as a 
!'‘r hintter to liie iiriiamciit, alterations are 
easier so make. IJillcrciit designs can be woven 
ott the jame icnyili nt warp, aiitl altogether more 
freediitn is pivni to tiic ariitt in arranging his 
desiyii. Taie, lor instance, the simple matter of 
stripes, 1 f a stripe or stripes of colour are made in 
the warp, thrv have to remain in the same position 
from htpimimjt to end of tlic web. But, weft 
*lri|*es, of any w/.e, c«lmir, or distance apart, can be 
thrown in at will. It is therefore a great advantage 
to have, a hwm Iniilt patticidatly with a view to 
weft effect designs, especially in a studio or small 
workshop. 

Description As an exaniplr ol a most useful build of shaft raon- 
of a Mott Hire for the weaving of these coarser materials, the 
Useful Shaft folbwiiig may he itueicsting. 'I’hc comber-board 
Harncti for jj [ 1 ^ /irst thing to consider. We will suppose 
Cojwet [jjjit the width of the well to be woven is twenty- 
Matcnak inehes. It might be forty-eight inches,* in 

* In the ease of the wirp being forty-eight inchei 
wide a fly-shuttle would have m be used, and when two 
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which case the figures of the specification would 
simply have to be doubled. The space of the 
pierced part of the comber-hoard must be at least 
twenty-four inches, and in view of the material to 
he used, fine linen or cotton, it must be pierced 
with sixteen hundred holes, arranged in eight rows. 
The eight rows of leashes suspended in these holes 
will require eight shafts, and the leashes themselves 
must have much heavier lingoes than we saw to be 
necessary for fine silk. The number of cords in 
the pulley-box, or hooks in the Jacquard machine, 
should be four hundred, and four leashes should be 
raised together by the drawing of each cord for 
the figure. One comber repeat will fill the whole 
width of twenty-four inches, so that any design 
draughted on four hundred squares, in the 
WIDTH OF RULED PAPER, CAN BE WOVEN ON THE 
loom. 

The binder, in which there must be eight 
hundred threads of the same size as those of the 
main warp, may either be mounted on eight extra 
shafts in front of the figure shafts, or be distributed 
in an eight-hcadle harness. It should be on eight 
headles in order that tabby, twill, or satin binders 
may be made at will. The entering of the binder 
threads, is only in the binder leashes; they must 
pass between each two of the main warp, but not 
be entered in its mails. The raising of the binder 
harness may be either by means of the treadles and 
levers, or by the Jack-in-tlie-box, unless a Jacquard 

or more shuttles were required drop-boxes must be added, 
Most of the old draw-loom weaving was done with hand- 
shuttles, the fly not being invented till the middle of 
the eighteenth century, and the drop-box much later. 


Shaft 
Harness 
for Coarse 
Materials 
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ali ?lic Wfiuf.;, k)tl) or figure and 
kininr, k tione by it, 

I he rccil, (hr the loom thus 
filicii «p, would requite eight 
!<im<iictl tipiiis, and cadi dent to 
i a-.T two thtcads from the main 
waijt, ami one from the binder 
eiHrtcd ni it. 


hotne cxamfdes of the kind 
of weaving to be done with the 
altovc li lom may now he given. 
In the first plarc, tabby doth, 
ij rtc plain and even, made by 
ItJniit threads alternately, 
i.m he woven, all the threads 
Ilf h.itli warps being used. This 
W'ltili! (rijiiii c all the shafts to be 
ticii up f<i the treaillcE as shown 
at lip. ut, no. I. No. 2 gives 
the siteti h plan ot the enter¬ 
ing and tir-np of a tabby of two 
threads. Kti. 3 shows the plan 
and tie-up for tlircc-thread tabby. 
Taliiry of four threads could not 
hr made unless there were six¬ 
teen shafts in the figure harness, 
and above, that number of threads 
woiiUi make too ctiarse a tabby 
to he of any set vice. 

Douhlc or treble cloth could be 
made either with single, double, or 
treble clircads, timl with or with¬ 
out pattern, Also double cloth, 





Fig. Ui-— Curtain Border. 


one portion liaving double threads and the other 
portion having single threads, could be woven, and 
double cloth of two difFcrent textures, one tabby 
and the other satin, could be devised. 

Figs. 122 and I22A will show the great utility of 
being able to weave a perfect plain cloth, with a 
border introduced at regular intervals. The illus- 
trations are from such a web. It was made for a 
heavy curtain to fill an archway, and both surfaces 
were alike. The border being double cloth, it was 
possible to make the front and back exactly alike, 
even as to the position of the colours, which in single 
weaving must always be reversed.^ The letters of 
a motto or a monogram might in this way be woven 
so as to be read rightly on both sides, 

We must now examine three samples of woollen Woollen 
hangings recently made on a loom constructed Hangings 
according to the plan just specified, ''^sl™t°'' 



Fro. 122*.—Curtain Edging. 
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XV wovfit f(tt a church hanging in 
'H'Kr!rf,h!iir,a()iS ,;ff cit w«fil on a ground of fine cream. 
I'l’miTi-i!, mcii'Cf.wd ctitm). The ground is atreble- 
iiirrai! (ahhjJ'Ut -.Iiowivcfy litile on t!ie face ofihe 
wclt-oniv, in fact, nr the Imhi outlincsoftliecon- 
vcnnwiainiy am! tile large Iraf fornis which compose 
the trcli's itl the licvgri. The lily is in scarlet wool 
ant! ik ttniy ttcii ihiwn hy a wiist, which is made on 
ihr iimpjc Mini-, tif llic figure harness. This loose 
tie alhtws it to stand well above the genera! surface 
(tf the rimh. The gtei’n vave and foliage, and 
the dark hlur haikiinnini!, arc tied by a four- 
hcadlf, sitiglc-ihiciui twill, made by the binder 
haiiiess 

It is ottetr fiiutiil more convenient to weave this 
kind of tnaicfia! ('.irc upwarils as the present example 
was nsadr. 

The order of tiic wc.tving was i (i) A tabhyshoot 
of coarse incn'cTist'd rotton in a shed made by the 
tic-up tf no, ], (iy. t2l. (2) For this shoot all the 
cords of the figure harness arc raised except the 
background ol the design. For the hinder theiirst 
ami lift!) hinder vliafts arc 1 aisrd. Into the shed thus 
formed the dark hhie weft is shtii, (3) All cords' 
raisetl in the figure, except, tlm foliage and a portion 
of the trellis leaUite. Tlie third shuttle carries a 
light green weft, and the same hindeis arc raised as 
for she hlnc shoot. The spaces between the scarlet 
lilies (ahout (wo-tliirds of tiic design) are woven 
with three shuttles, but when the lily is reached a 
fourth shuttle must be added. In this piart of the 



design is by four threads of the figure harness, in 
the same manner as shown in fig. Il6. 

The next example, plate xvi, is a portion of a 
very heavy wool ajid spun-silk hanging. In this 
web the bhitler does not show on the surface, except 
in the treble-thread tabby ground, as the few ties 
required on tlie figure are made by lifting one of 
the group of four threads raised by the cords of the 
simple, and arc arranged for by the designer on the 
draught. The binder harness is, however, useful, as 
it ties in the wool at the back and keeps it flat; it 
also helps to force out the figure and make it stand 
well up from the ground. It will be observed that 
the two colours of the figure are so interwoven 
that there are very few long floats of weft which 
require being tied down. Whenever a float of 
more than seven squares of the ruled paper is 
made a binder is raised for the tie. Three wefts, 
carried by three shuttles, are used in this tissue, and 
four shoots arc necessary to complete one line of 


the draught. . u j j 

The warp consists of three thousand two hundred 
threads of spun silk, warped double. Their being 
warped double, makes the necessary number of 
tlircads (l6oo) for entering in the figure harness, and 
the binder must also have double threads like the 
cane warp. The spun silk for both warps is white. 

The weft for the tabby ground is coarse, strong- 
spun silk, four or five ends being twisted together. 
This is also white. The weft for the figure is 
soft wool spun rather finely, several ends (six or 
eight) being also lightly twisted together. Une 
shoot of the figure is green and the other a very 
dark indigo blue. One repeat of the bold design 
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Rsiftfin fi'.H mi? tSf* wjic’.p wwish nf the iwcnty-four.inch 

r4 WjH'.’ 

'liMwes 'I7;r f,y,!rr 1(1 whii'h the wcfttarcshotis; (i) xi,,. 

v-ii in a ‘.ahliV 'hrii made, hv the shafts onL 
luntcv.r^; fjjthc ^ameweft iiitheaherl 
iu!t i^iihy shr.! i i tf »i(c (t,;urc harness alone 
S".e 4 , (!''■ f’tfni w.nd shm mtn the shed 
fuH rasped hr the Minpie eords itiiii is followed (4] 
by the dark hhir id the next ftciirc shed. This 
nne Uf.c of the »icsi;in as draughted, 
'I'hi^ w«h )4i aiv* woven face npw.ird'i, and the tie-up 
ha-. s<i jic Ml inaiie, that, the rnrds lift first the 
jjmsjnd am! the hhic |Hri nl the fi;.;nrc, and secondly 
t-'w itwitmi and the patt of the figure coloured 

jtffpK 

l"m. ti,? is pan!c«!,irly interesting, as it shows the 
great rxieiit to which the changing nl the weft in 
lateral stripes may Ite carried, with advantage, It is 
dttliccilt m hbik ami white to indiraie the variety 
tif loimifs used in this pattern, whicli is arranged to 
weave with one groiiml ami two figure shuttles 
only i hut the cluiigutg odouis arc indicated to 
tmme extent hy dms, lines, am! cross-hatchings, 
Ftftecn changes of cnhmr arc itiade in one vertical 
repeat, ami the clicct of lateral striping is entirely 
hidden. The weft changes are shown in the two 
vertical stripm at the side of the illustration. 

The gromtil in this case is a tahhy of double 
threads only, and is of fine linen. The tabby is 
made by both imrnewa working together, as 
draughted at no, 2, fie. tat. As in the last 
example, there Is no himti r on the figure except in 
the few places where the length of the floating 
loops renders it nccestutry. Where iluis required 

3« 












!?trv Mt m^iic l)j- drawing one cord of the 

ii'A',""' »); j-'r, 

1;n„r* I svmtn face liownwards, which 

jf 'n;3ot, ti.tih uj the tie-up and the 
>‘raw /.!t '>* liir MmitSp C'lffK hut it needs the bindet 
fiar'!e« a]5 raiv.! witde the fitfure is being woven, 

I’j P fsnf sijie! is f((ir (‘I fahhy with white linen 
«t(i. 'fhe w:*>n.! is fine hiack nr very dark green 
wtn-1, SWH or rhirc ends hring wound together, 
This nni's nratly .a!! ilirttugh the design 
thetr tvjir,’ uttly tfiirr small sparts where it is 
flungfi, ninr (>' veihtw, at A, and twice to green, 
at It, I!, liie th.ri! shnm begins with blue atC, 
and tJsajigcr. a! 1) m green, at E to purple, at F to 
a ■TtferrriJ hlup, at (? in amuher green, at H to roso 
pitik, at I In juern, at K to hmwn, at L to blue- 
purple, at M In preen, and fiiiislics the repeat at N 
W.lh M-at'et. 

The Sp!i! It mus! h i!H.ietsi*Ki.l that all these examples of 
Harnet* is"! jis-.oc wpavinp. fniihl hr made on the loom as fitted 
Ifoii'prM- up f„j dam.nk weaving that is, wiih along-eyed 
aWe for iisrocw iis front nf the %iife harness, if to the latter 
I',Mile ,s(,( of hcadles to work the 

Weaving separate warp ■•I’ thr hinder. In fact, this was the 
kind of imomtiitg mi which the old hrocatcllcs and 
(issues were made. The split harness is, however, a 
gteal imptnvcmem, ami has many advantages, not 
the least t,f wdiieh ia Its wcupying so little space in 
the I<>mn. 

The There is aiiniher kind of liarnrss for silk damask 
Compound weaving whhh was also invented hy a working 
HariiBi weaver of Hcthnal CJrcen; this is called the com- 
pound harness. It is most inpeninus, and has been 
extremely inefiii in connection with the Jacquard 
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machinC) for use with which it was invented, but as The 
it is not suitable for use with the draw-loom it is Compound 
not necessary to describe it here. Harness 

The next group of samples for examination 
require for their weaving a still further development 
of the monture, wliich must be explained in the 
next chapter. 



CHAFTKH XIX 

THr, i.'nMl’ODKl) MONTIIRE 

A i'as'.iijj'iuii' .i;u.!j!iK ilic MrmiitfC' 'Dacription 
ol iV C Mimtufr—Fsjnijile) of Com- 

pciRi! ’ilfinuifc -OU Kiiglish Brocidc— 
I'jfJnrftiih’ji’i'yj-.iry B-.rtj'd lironilc—Ftcndi Lite 

Bcvnimsjii iVsiI'iry HrttOiiir, 


A'iwijgci 
4 llifi 
i'n'iiW 
MwUirr 


Tni 'Ciiitf: (if liMur-Wfiviufi iiuy be immensely 
by kibiiii;’ (lie jtKiiinirc in two or more 
thu'- !55, (ti im jjovctrid by srj'iirate sets of simple 
(tniiv, ,((nl st'riiii.', nn sri'iunic w,irps, rill combin- 
ill,’. !ti inakr imr svpb. 'riti;. i (ini|)(iun(l build of 
(itiDi (I'.fil by ilm ti'Siie weavers of 
till- vxirrusltiSfArntrnul), anti ciyjucctuh cciiturieS| 
Bfiil cimblcil tliciii in pri'iitnx an almost uiilimitcd 
vai.rty til wrl>’.. Ir is .iKr) rvrm nmrc larfijely used 
in imtilrrii |‘aitrr(i*wravjii|; by |ttiWfr, wliicli to a 
very i*ir.n esitnil snitsists ol warp effects. Warp 
cUf'Cty, ill piiwei>l<H-ms where very long lengths 
ol the same paiieiiieii material must be woven at 
the Itipiifsi ptftsiiilr speed, are the most economical, 
ss when oiicc the hwim is set up, no matter how 
CompiicHkil the pattern may be, the actual loom- 
tciuliiig is very siiiipile. In the draw-loom some- 
timtis, monturcs with as many as lour divisions 
seem to have been used, but generally two divisions 
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were deemed sufficient, The weavers of the best Advantages 
periods for the most part used weft rather than of the 
warp effects in their webs.* The advantages of weft Divided 

effects have already been dwelt upon in the previous Monture 
chapter. 

For the demonstration of the utility of die Dcacription 
compound monturc let us make an addition to of the 
the split shaft harness for silk-weaving described in Compound 
Chapter XVII,, p. 278. The comber-board Is there Monturc 
described as pierced with twenty-four rows of holes, 
two hundred and thirty-three being in each row. 

These are lifted in fours by the simple cords, which 
number four hundred and six, in order to make 
three comber repeats in twenty-one inches. The 
leashes, in the twenty-four rows, are also .separately 
suspended on twenty-four shafts. This is the figure 
harness complete. In Chapter XVIII., p, 287, four 
extra shafts were added for a separate binder, on 
which four rows more, of similar leashes were hung, 
but were not connected as those of the figure 
harness were witli the comber-board. This com¬ 
pleted the monture for making brocatelles and 
broch6 tissues. On the loom so arranged, brocading 
in detached spaces could not be done, as the binder 
warp would be in the way whether it were lifted 
or not. If left down it would hide or mar the 
brocaded ornament, while if it were raised it would 

* There is a design for silk brocade in the print room 
of the Victoria .and Albert Museum, South Kensington, 
which has a note at the back to the effect that four 
simples were required for its production. As it is only 
a sketch design, not a draught on ruled paper, it is im¬ 
possible to say how the divisions were made or why they 
were required. 
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nd liic 
Cesni’iJiiiiiJ 


(he manipulation of the 
hrwadiitg shuttle very tiresome, 

In fact, a weaver of to,djy 
WimM licspairhigly say it wi 
impi wibic. Fnr making true 
hrocatied tissues, then, some 
adeininn to the shaft harness 
and hinder is needed, and this 
tmed is met by arranging the 
(iytirc harness as a compound 
monturc, 

Fig. u,p represents a pierced 
iiatdwmid contber-hoard slip 
ime inch wide and ten inches 
King, Twenty-one of such 
slips would be required to fill 
the frame id otir cnmber-boartl, 
The twenty-four rows of boles 
in diviviun A are already occu¬ 
pied hy the Icaslits of the figure 
haute's as deserihed. For the 
cemipmind niuiuurc the cumber- 
board windd have to be ex¬ 
tended above the binder shafts 
as shown in divisinn B, where 
six more tows of holes are seen 
to he pierced ; and below these 
new holes tJic six shafts of the 
hinder harness are already sus¬ 
pended by their lung loops, 
Tlitse leashes must now all be 
connected with the comber- 
board in the same manner as 
directed for these of the figure 


Flo. ii4 

A Comber-board Slip 


4 
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harnca (sec p- ^7^1 ^^S)' the top of the Dejcription 

loom the puiley-bnx must he ilouhletl in capacity, or of the 
a second box having the same number of pulleys Compound 
placet! in front of it. Tail and simple cords must Moiuure 
also be added to complete this addition. Sometimes 
the second simple was armugcd on the opposite side 
of the loom, but more often the simples were 
placed side by side, so as to be worked together 
when rcciuired. All such details of the construc¬ 
tion were, of course, suhject to individual require¬ 
ment ami cunveniciicc,* All these additions being 
made, it only remains to join the leashes of the 
front harness, in regular order, to the cords of the 
front pullcy-hox, care being taken to connect them 
in the same repeats as the main figure harness. 

As the binder warp equals only one-fourth of the 
figure harnc.ss, it follows that the leashes of the 
former must he joined up singly instead of in 
fours.t 

The additions being complete, the compound 
shaft harness will cnahlc the weaver (i) t!6 raise 
the hinder threads all together or in separate rows 
by the shafts as freely as before, and also to use the 
main figure harness simple by itself, also as before; 
so that any web that has already been made can be 

* It is only possible in such a book as the present to 
show the general principles on which these complicated 
machines were made. In practice they were subject to 
innumerable modifications. 

t This is not an arbitrary arrangement. Theharnesscs 
in both divisions may be exactly alike. In fact, any com¬ 
bination may be planned on the same principle and have 
special advantages, 
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»f,!’a!r 4 . [s.*, Tfi raive ans siiinlc [bread of tks 
biinkJ nf a rombiiiafutn id them,at anyplace to 
Compatid mjk j-e^ tor a brixadftl fifturc. (3) To utilise 
MwJBffi (bf tdtidcf wjtp ill order to make small designs 
d'aprjs, i:hcck«t, spooi, w wliat not, as a baclcl 
}(toond to the mai)! ii«ij;u.* [4) To lift any 
porimn of the hindn out ol the way of any other 
WMvmg tliat may iur pmng on, (5) To weave 
danu-jk-likt fiyturin 111 the barkgrinmd of the 
litmade, was so oltcn done with fine effect in 
the Fftneh and Ilaliati weiis, 

EsatnpkiDf It !' ddfii-uU M nrlrct a few examples of tissues 
Cumpmnnl wintn wi comiwunJ montiircs out nf the great 
Mnniurc niiinbcr available, any one oi which might be 

Wearing clioMin on acemmt nl Mime special point of interest 

in its iefhm<|uc. The .space, however, now at our 
doposal precludes the extended cxiimination which 
this part of the subject dc^enes. Three examples 
mu'd ‘iiflice; thrse have liecn chosen as diverse as 
pimildc, and will giie stiinc idea of the capacity of 
the diawltHuii in its highest State of development, 
Arnjdc oppviriumi)' Inr lunher study of tissue- 
we.ivinp is aflorded hy the fine rtdicction of draw- 
ItHim woven fabrics in the Victoria and Albert 
Museum, which Is panirularly rich in scvenlccnth- 
and cif’htertith-ccntury examples, French, Italian, 
and English. There is also in the print room of 
the Kuiu; imiseiim a wnmicrlui and most instructive 
Cfillcctiun of designs fiir this cla -sof weaving, dating 
from the beginiiing of the eighteenth century. 
The v,alue of tlicsc drawings is much ciilianced hy 

* This kind of hackgrmmd ctfwt is particularly 
charactcrinic ofKiiglish eigluccnth-teiitury weaving, 
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the designers’ and weavers’ notes which are written 

on their margins. ^ ^ 

The first example for present examination is a pure 
brocade, probably old English (plate xvii), The 
cream-coloured ground is a rich plain tabby, very 
finely and closely woven, there being eighty shoots 
of weft to an inch. Two shoots of weft are laid 
between each line of the brocading, and there are 
two shoots of brocading to each line of the draught 
on ruled paper. The quaint floral and landscape 
design occupies the whole twenty-one inches of 
the width of the web, and is draughted for six 
hundred cords. The most convenient ruled paper 
for this size of design, would be divided into twelve 
lateral spaces in each of the fifty large squares on to 
which the design had been first sketched, and as 
each line is repeated, as we have seen, in the 
weaving, the proportional number of vertical spaces 
would he eight. This would therefore be said to 
he drawn on 12x8 ruled paper. The colours are 

so arranged, that, although there are a great variety of 
them as tliey are brocaded in, there is no necessity 
for more than four tie-ups for each line of the 
design on the simple, or for four cards if the 
lifting were done by a Jacquard machine, Jfor tne 
latter, however, each card would have to be dupli¬ 
cated, as when more than one card is used for each 
line the second and third, or whatever number are 
required, must follow in unbroken sequence, ihe 
Jacquard machine cannot be turned back to the 
first card of the line without great , ac¬ 
cordingly a second sequence . 

has to be laced in the endless band of cards. This 
repetition, however, could be done quite easdy o 


Examples of 
Compound 
Monture 
Weaving 

Old English 
Brocade 



f!ip Jf4W-!wtm ptnviilmg the cords were drawn 

8ii.aiit! iiy a iimtsao) drawkiv.* 

Thf iic.i.p f.T (his design would k very simple 
,»t only a (rw unuK here anil there would have to 
he litawn at each line, 

All the ro'nnts wnuhi have to be |iaiiited in on 
tSie dtaMitht ijoiie diMuttily, in order that the tie. 
w}i might he totii k cmrwily by the weaver, and 
srlwi that It 'thu-.ilii k a clear guide to him in the 
btoraslsivg. Two draughia w<mltl have to be made, 
tDir juuitot! »i», eaai.ily as the lirMgii is to appear 
wlicti woven, riitiv wiiluiui the hinticrs; the other 
having a!i the slupes csi.acilv cnpici], but without 
enhmr, aiiil the iiimier ties mdicated, In the colour 
di.iughi, the cidnufs to riw; in each tie-up would 
have 111 he iinlivaied by letters or numerals, i, 2, 3, 
or 4. 'the i'oisutr ilraupht wtmkl he lor the back 01 
main divivnri (‘f the, nioniiire, and the binder draught, 
I'tr the i’riuit I'ivivuiii. 'riirrilci't on the loom of this 
aftanjrcment, when the tie-up was made, would be 
that the batk divisittn ol'thc simple would draw up 
the figsiic m large rw she main warp without any tiet 
{s« clfe. t Ilf sliaft harness, p. 2H7, fig. ny, no, i). 
Now if the cords ol the from harness be drawn 
Hintiltancmis!)' with those of tlie back, all the 
threads of the second warp will be lined from the 
figure, excepi ihmc rciiuircd for biiulcrs, As there 

• Willi ie|;afdl to two or mure cnkwri being tied up 
in one line fur brm'adiiiH, it dwuhl lie pointed out, tint, 
*r each ctiluiir ii put in with a »mall shuttle icparatcly, 
it followa, that if luliicicnt tpacc it left between the 
pans lifted, any reasonable numlwr of colours can be 
brocaded in one line, With a skilful weaver a very 
Utile space between the colours is sufficient, 
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01(1 Hnfi’lHIi are six shafts f'lr the hiiKier warp, the twill tie 
Bfwiik its.iy he eriln;.' a three* or six-shaft twill. Xlie 
oiic ill the cxamj4c (plate xvii) is on six 

slwU'-, 

I'hc weaVitt,: wouM prorecii as follows; Shoots 
1 aril J w.ll he a !a!'*«y«if the grmitnl and binder 
fop,ether. 'Die htocad-.tif; 'dted svill next be made 
hy drasviiip the first tir-iip of lioih the simides to¬ 
gether, The bf(Kad!ii)t wefts in the first shed 
heitijl 111 the plxees in the draught, 

the vn’tin-i t’r-stp. will open tiic second brocading 
shf (i; thri alvii I'eim; lard, the third tie-ups will open 
the liiia! sited, lor the fii't line of llic design. The 
tiiir.i and fourth taidiy sluwib follow next in order, 
and the same sheds arc to he lepc.ited for the bto- 
cadiftit, Wiien the two lines td bitirading are thus 
woven, with two t ihhy sho us heiween them, one 
Iiitc of the dcstpii, as draughted, will have been 
woven. The weavin,; of hrocitdes retpiires great 
care and skill, especiaiiy wiii'n, as in this example, 
several coloins are put in at one ilrawing of the 
5iin|)!c, 'i'iic weaver has lo follow the coloured 
drauitht very attentively nnitl he has learned the 
[hisitiun and entry of the dilFrirnt colours, Need¬ 
less to wy, brocatliiig: must lie. iloiic face downwards, 
and tiic stnal! hrocadnig shtittlcs arc left standing 
on tite hade of the web in exact ooler, like a fleet 
nf little tnuis, and pa-at tlirouj'h tlie sbeii in regular 
sut'ccssinn. The lower |mi tion of plate xvii shows 
the back of the tdd English brocaded silk, and will 
greatly assist in the cxplanatinn. 

The dainty ami chararteristic eiglitcenth-cen- 
tury brocaded and striped silk of French weaving 
(fig, 125) could be woven on two differently 
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will.- -l-ipiM-il Vi‘»vi‘L T|irorii;jiJJi'j)L]s composed of 
nil .<rul U'fry prir, hrnutifully 

arwl wovun. 

]'iilitria ami Albert Museum, South Kensinsion. 


See l>anc tVJl. 



century 

French 

Striped 

Brocade 


mounted looms: (l) On a loom arranged for Eighteenth- 
damask-weaving, with two separate harnesses in 
front one to work tabby and the other to weave 
a satin with two spaced warps on separate rollers, 
and with the harnesses also spaced, and both entered 
in the monture. (2) On a divided shaft harness, 
ivith one simple and with the warps spaced and 
arranged on two rollers. If made in the latter way 
the weaving would be much simpler, and there 
would be a great deal less strain on the silk, which 
is always an advantage. The design must first be 
briefly described, and then the method of preparing 
the monture for it. The design is sliown squared 
out in preparation for the draughting. The broad 
stripes on which the large bouquets are placed are 
of rich satin of a pale blue colour. The narrower 
stripes, one of which, in the centre, has a wavy 
ribbon with a garland of small flowers adorning it, 
and the other, the half of which is seen at each 
edge of the drawing, are both white tabby-woven 
silk. The two narrow stripes near each edge are of 
the'same satin as the wide one, and only differ from 
it in their colour, which is pink, with whne edp. 

These are arranged in the warping. The line 
stripes on which the large bouquets are placed 
are floating white silk weft, as are also the edges 
of the wavy ribbon and the flne stripes of various 
leneths winch are placed at its side. The bouquets, 
sprays, and garland are all brocaded in exquisitely 
delicate tints of pink, creamy yellow, and green. 

It is not necessary to give a specification 0 ttie 
monture for reproducing this example, but only to 
indicate broadly the method of iK building. The 
comber-board would be in two divisions, and as there 
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wmilsi Iw an cfjUal niimSur of shafts for both di^i. 

the lamo nuoiher of rows of holes Would 
<e(}ii’,tc v.kKin2 in the hjiard. In (he hack division 
holes woitU nniy be picrreil in tlie spaces required 
for the Mitin Rtrsprt, and in the front division holes 
wonhl be made <or the tahhv stripe spaces, In this 
web there would tv no bmifers (nrtlie hmcadingiss 
tl)e smallness of the spares hnwaded renders them 
mmccrtiary, Tite emds from both divisions of the 
shaft harness cttuhl b'' a •!.! Im.) i.nc s'mple, is 
the ii:'llfCs are all ■■ The 

first iir-np of the simple wmihi he of the line 
stripes in the centte of the lifoad wiiin one, and 
the fine vertical lines and edges of the wavy 
nbittm, The secumi, third, and fiuirth tie-ups 
would 1 k’ for (lie three -heds of the brocading. 

'riie order nl the sheds, (or the shoots of white silk, 
in weaving would he as follow*; (i) The tabby and 
satin groundwork on sh.ifts ahmc of both warps 
together; (i) the first tie-up on the simple cords 
would Ik drawn and the *erond shoot of tabby and 
Mtm gromidwrifks lifted. When these shoots had 
been made, the fust iic-u]i rd’ the brocading figure 
would he lilted hy the simple cords and the brocad- 
iii'g done ( then the secnml and third tie-ups and 
their hineadin;', in sucersshm. This would finish 
one line of tlic ticsign. At the fourth pair of ground 
shoots with the white wefi, the one round of tics 
of the eigliMhaft satin would he complete, and the 
fifth pair would begin with the first tabby and first 
satin shaft.s ag.iin together. 

The third and last txampric to he examined is 
the fine late .sevcntcciuli century French brocade 
which is reproduced in colours as the frontispiece 
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of this Part of the book. It is a superb piece of French Late 
weaving, and a fine specimen of appropriate and Seventeenth 
economical design. The fragment from which the Century 
photograph is taken is only fifteen inches high and Broaded 
ten and a half inches wide, yet this gives nearly 
two repeats of a fairly bold design. The figure 
is turned over in repeating vertically, so that the 
real design is barely eight inches, and yet on 
looking at a whole piece of the brocade we should 
have “no wearisome sense of repetition,” which 
is a quality in design that William Morris com¬ 
mended so highly when describing the early Sicilian 
webs.* Then again the design is so perf.ctly 
adapted to the method of its production that no artist 
who was unacquainted with the technique of weav¬ 
ing could invent a pattern so suitable for working 
out in the loom. 

The ground of the web is a lilac silk tabby, very 
rich and warped with double threads. The graceful 
ornament, consisting of a twisted ribbon and con¬ 
ventional flowers and foliage, is all brocaded in, by 
means of a multitude of small shuttles. The silks 
used for the wefts are of exquisitely delicate-coloured 
dyes, and are varied in a most artistic way in the 
repeats. The dark green and red wefts are fine 
chenille threads, which give a velvet-like texture to 
the portion of the work where they are used. A 
part of the flor.al ornament is brocaded with a 
curiously twisted silk thread, which gives a metallic 

* A fine description of the early Sicilian damasks may 
be found in a lecture on textile fabrics by the late 
William Morris. The report of the lecture is in the 
Art Library, South Kensington. 

317 



Ffsivbtjte whmwr it n vml* Ths imticuj 

fewniermli I’fiTaiisdB in mir tscH cittwn wish a himler, but is left 
CenUnj tit fjinstjiift, the tir.!gnt;f bavin,55 «i arranged the 
Iluwiied (ifAut'bt (hat iwnr n! (be Iswjh are inconveniently 

h wan nns only nrt account ol its exceeding 
htaui)* tbat tbi% example wn^ rhoren tor this 
pattiftilnr liknfrasion, but mi aci’mmt of the 
petnilrarity oC the cmix-lbMimetu nf the background 
of til'* fffute. 'riii' barkg^rnumi pnttcrJl) is put in 
by iiieaiis tif the ’•wtiu) rtr front division of the 
mtmtuic workirif.' on the Htfim! warp, which is used 
for ibis [uirjxi'e instead nf a* a hunler. This orna- 
mrni is woven m the lobim: manner described at 
the end Cliapicr XIV, As will be gathered 
from that de-ctipmui, iMbine cliV('t> arc generally 
cmifineil to narrow stripes, vcrtiral m lateral, as small 
Miuarcs ami iddong', but here we have a kind of key 
paitmi and spaics Iwtwecn it nf plain laMiy, and it 
diKJi not intcil'cte wnii the bincadinp, although it is 
in a line with it, Ail this shows that some means 
has been devised for raising and depressing the 
tnhine warp at any (ihice rcipiircd liy the design 
and between any one of the laiihy slinots, In order 
In rllert tliis, the front division of the moiuiire is 
lilted up with ordinary leashes wiilioiit shafts, Tlie 
extra warp, of the same eoltmr as the main one, is 
about one-fourth of its richness, ami the simple cords 
draw front tirni to six leashes with every cord, The 
shaix's of tlie brocading figure have to be tied up on 

* The French weavers were very ingcnioui in twining 
threads ofiilk and nictj), and many iwautiful effects in 
their wcbi are due to this special wefting. 
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the front simple and drawn simultaneously with French Late 

those of the back. The tobine pattern on the Seventeenth 

ground is worked in by the tie-up of the front simple 

while the ground itself is being woven. This tie- Brocaded 

up of the front division of the harness would all 

have to be worked out on a separate draught from 

that of the brocading.* 

• These tobine clfccts for groundwork patterns 
became very common and characteristic of English 
Spimlfields weaving in the eighteenth century. In 
French work they occur chiefly in stripes. 



CH.‘\I*TKR XX 

VKJVRIU') VKI.VET WEAVING 

Ei!s is«! Trirf Vtlfct—The Draught^ 

Tftf MnPiMfeo-Thc Erepainitiii of the Loom- 
’!>.(• li'ii'hti Kramc—lialun and Spinnlt Vclveti. 

Figsjd- I’mj Wf« i(!f. of p!a(o velvet h» heen fully described 
ill Cbyicf XIV. It will thctcforc require but, 

Wwvmg few wwiK (<» cx| 4 in the rticthcxl of making figured 
ifcWrt> whu'lt, as far a» the actual weaving goes, is 
iIkhic 111 jttrciwly ific Mine maimer, In one respect 
tfie weaving fif fiyiifn! vehet is not so difficult 
av when the pile is pUm, av small defects in the 
cutting nut Ilf the tmE ate nut «> apparent, 

T'hc deiit'i) fitr figured velvet is draughted in 
eaailiy the Mine way as designs for damask 
wwvui}:. luvfi sijiarc nf the ruled paper repre- 
kttis a gffiup tif Item f’mir in eight llirc,ads of the 
pile. When both cut, and terry, velvet are in one 
design they arc treated as two rnlours, and require 
two aufcessive iie-ui>s on the simple. 

'The leashes n| the numturc for velvet weaving 
are mute heavily weighted than for damask or tissue 
weaving, T'hcy arc abri nirmrucd on shafts as in the 
tiisuc shaft lianicss. When both icrrv and out pile 
are being woven the grooved rod is iirst placed in 
its shed, and the terry one next to it, before the 



intervening shoots of ground arc made. This is the 
only difference in the weaving process. The shafts 
raise and depress the pile altogether between the 
shoots and the cords of the simple raise the pile as 
required for the design. Plate xvui is taken from 
a very fine example of cut and terry figured velvet 
in the collection at the Victoria and Albert Museuin. 

Although the actual weaving is so similar there is 
a great difference in the preparation of the loom for 
figured velvet. Each separate group of threads, 
lifted for the design by the cords of the simple, has to 
have a small warp of its own, individually weighted 
vi^ith a tiny piece of lead wire. Eight hundred or 
a thousand of these, mounted in a frame at the back 
of the loom, is no uncommon number. It will be 
remembered that the take-up of the pile warp is so 
great that the warp has to be at least six times the 
length of the ground warp. It will therefore 
be readily seen, that parts of the design, where more 
or less pile is raised would take up different lengths 
of warp Some of the bobbins are found to run 
out sooner than others, and when they do so they 
are immediately replaced and the new threads of 
silk joined to the original ones. In this way the 
pile warp is kept even, whatever the nature of the 

' jjgured^-velvet weaving seems to have reached its 
highest perfection in Italy and Spain during the 
sixteenth century. The webs then produced have 
never been surpassed, or even equalled, although 
if good silk, of fine colour were used, in a properly 
sel^p hand-loom, there is no son why velvet, 
the inost sumptuous of all textiles, should not bt 
made as well as ever, 

Y 3'‘‘ 
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CONCLUDING NOTE 


ConfltiJiflj! 

Now 


h’ may b€ jurpiiMHj;, and pcthaps somcwliat 
dnappmtiJtnj', tn wine readeis to find that this 
dewripiinn «d' the meihnd!. of weaving and weaving 
aflduiicv'i, omins to an end at this [mint. We have 
traced the history and devciHpmcnt of the craft, 
fnrm (fs earliest hcginiiirijr, up to the time when the 
JaujiMid iii.ri'h;nf wa» inmtihiccil and began to 
stipetscdc the traditional draw-lnnm for pattern- 
wcavins;. This rndiiti:, ahhoiigli perhaps somewhat 
atunpi, is not utiintrntiimal, for it was just at that 
lime that wtcavnij’, to a great cxtriii, reased to he 
an artistif craft. It wa** then that the loom ceased 
to lie a lot)!, rttriip or less fompltMini, which the 
weaver liimsclf (mild keep in (itderami cunningly 
admit, alter, and ad,ipt tn any particular work lie 
migiit have in li.ind, 

With the exception nf ilic fly-shuttle, chiefly 
useful for weaving wide wchs, tlic Jack-in-the-box, 
and the split or aiiaft harness, descriptions of which 
have been given, no real improvement has been 
made in weaving nr wc,iving appliances since the 
middle of the eighteenth century. 

As regards the Jacrjuard machine, the chief 
advantage (?) it oli'ers is the facility with which 
designs can be changed in the loom, the endless 
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bsnd of cards takinij the place of the weaver’s Concluding 
tie-up. This Facility for t'han|fe only resulted in Note 
the multiplication of patterns; patterns, for the most 
part inferior to the traditional ones already in use. 

Tile Jacquard machine is also responsible, to a great 
extent, for the separation of the art of designing 
from the craft of weaving. 

The speed of weaving has been hy n)caii.s of the 
potver-loom, of course, vastly increased, hut although 
this is in some respects a commercial advantage, the 
quality of the weaving is far below that of the earlier 
times, and the ruthless, rigidly perfect mechanism 
of the machine loom has had a disa-.trous effect on 
the weaver as a craftsman. 

There can be no question that the best weaving 
was done before these innovations of the engineer 
and mechanician were made. It would therefore 
seem, that the right mail to improvement in weaving, 
as in all tlie crafts, can only be found by those who 
are willing to return to the traditional methods and 
simpler ideals of the earlier masters of craftsmanship. 
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GLOSSARY* 


B0CH, the frame of a reed, 

Beam, a roller, 

windinj on a warp, ^ 

the essential part of beaming machine. 
Beainks pml!, supports for a beam. 
i'l'Wrr, the tie for floating weft. 

BinJer hamu, hcadlcs for lifting binders. 


i'sito, a reel. . 

/;sito-f«/rhr, a reel-holder for warping. 
BsmnJ}aiii(,\wt of a warping mill, 

Bax iaiM, batten with fly-shuttle boxes. 

Bimi roll, front beam of a loom. , , ., 

BmaJi, a brocaded web j originally, silk wefted with 

gold or silver thread. _ 

Jlra/iti/iitg, weaving detached ornaments in a web. 
BiocaKlIe, tissue with satin ties in figure, 

Bmki, web to imitate brocading. 


C(?»e, a new warp. , „ - , 

Cm roll Oi roller, the back roller of a loom. 

Cm ilieks, sticks for fastening the warp in beam. 


• 'I'his glossary docs not pretend to comprise al the 
technical terms used in weaving. These are of infini e 
variety and often have totally different meanings 
districts separated but a very short distance one from 

another. 


Glossary 



C»!onj!? t'u'ftt'te i'nt <pr,«itig. 

r.r fej fr f'fijijfciS f'lr spinning. 

(','iti i-u% ihff i.'ws! nnllcj. 

s ktJf j pcti.-tJlt.l i« KtiM iht leaal^c, jf 

s »•■ -'istf 

Ce'i.vr ‘.■(fjf, Kj-fiiran (if » ticsisjn which do« not 
tv-c.i «'4rt. 

d/'fhr ijr/, a [Sittinn df the fowhcr-kiaril, 

i-tiwi, tivd (ir m»f« hsrnctto working togothn, 
(.'r-yf»»./ with nvw or mote icti oi 

'.fashns, 

V.r 'ttnj'Jf on which the patjertt is tied up in j 

Cn/tffr mni, j shiift hiwer Irccr in a loom, 

C-ei-pif, llte Wp l«cr» of a Idoni. 

Cun, the cf.dnng ihrntids t'f a warp. 

C''{i\f:ira, the ir'rts rri.i iic.i while weaving, 

Cfjo, fi'fUf, the irosi at the (i«i»hii!g ci.J of a wirp, 
Crtii ifiiii, smti'jlh rods fur j roerving the crusi, 

»intern of weaving iiitrcdu'cJ ftnm. Damascui, 
ikni, rme spate m a r«d. 

a paticrn : "tie •unare of ruled I'aper, 
fl(ir/rf, a sj’itetii of weaving jinaJI patterns, 

DntuJ, apj’liamr iisci! in jpinniiig, 

wiinting two or iiiure liircad* together, 
drawing un tnlcl paper, 
a hoy rmployri! to drew the vrirdl of a simple, 
fait iinplcincnt for drawing (he cords in a 
drawdtiitm. 

Drttdhf machine for draw hoy's work, 

Eniiiinf , threading warp in leashes or reed. 

EHifniig hik, thin hook fur drawing thread through 
mails. 

£yf, centre loop of a lea ds. 
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Glouuy 


Fnm (”‘^1 

Fhiirtd I'elvtt, velvet with pattern. 

Fimre kuniess, the inonture or pattern headlei. 

Fhal, a loop of weft passing over two or more thrcidi, 
Fh-iluttk, a shuttle driven by a picking stick, 

Friclio appliance for regulating weight. 

Gelkrer, a part of the heck-block. 

Gtiiins, atlj'isting a loom. 

GmkW. the plain part of a web. 

Gnmid hmiM, hcadlci which form the ground of a 
web. 

Guiding tordt, supports for the pattern loops on the 
simple. 

Bnnd-ihutlli, a shuttle for throwing by hand. 

Hmd-siick, a short stick on which warps are wound, 
Biirtieis, a collection of headles. 

Hi/sdit or kddit, a collection oncashes. 

Hiadit frmi, a frame for knitting headles upon. 

Htadlt gmigi, a tool for making leashes. 


Inlaying, see Brocading, 

Jack-in-lk-kx, invention which reduces the number of 
treadles required in a loom. . , .. , , 

jMitardmacldnc, a machine perfected by M. Jacquard 
to supersede the dtawboy in pattern-weaving. 


Latn, see Headle, 

Leaf, sec Htadk. 

Least, sec Gross, 

Leashes, loops of a hcadle. 

Lbm, the weight of a leash. 

Long march, the long levers below a loom. 
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GJcMMfir L-i% any {•■t lurpi.m'ng j wm jnd 

itfj i>g i! ill !(>r nwviiig. 

iJic gtsi! i‘r nsc'a! rj<- ni a 1 m4, 

i3ii: tisi'ar.Mig til 3 ]i i.in j'l.ir itailcrn'Wcaving, 

,Y/(w^h joiiniig pallcjf fnuii and leasheiji, j 

fni4il«K. 

t'/iifff j aJ5 «i! ihc «!f3«l tJy msihine. 

/V ini, iwrfa''.*', 

Vukij^nui, tijf Jfjiiiilc 1.) ijic motion, 

tiif tut )on:>ii) tifa vcivct. 

I'ki isnj W a;, a tlritli ilw.ving cnity of harncu and 
t4 

Pfo,’, a to: e wt v-L'.-ii isrfi it, wouml for the fly-ihullle. 
f’.i.i/ r.'/r.f, 3 recejtinj; in t.j puilc tiireciiona, 

/' f, liic I’ ie vvatp I ! vract. 

/’ r’ff, ‘lic warp, hi-trtrcn heaslli'* «ii.l rr''W-roiU, 

A t'dlnti -n of thtr..]'. o.at;;e,i top,ether, 

Pult\, a •.‘.h-ri 

PkleiJiiX, liie npi-rt jars iil'a (Iraw-iiimn. 

Pk/i'ty itfiii, nifJs ill J 

Kluili, * ttihe on which wefi i« tt(nii!,i lor a liand-’Jiutilc, 

Ri»(, the !‘r3.iiii" (•!< the raie-i lmk ol haiul-hattcn. 
km-hk.k, the hmer part nfa lyitcn, 

K^inkArJf that uii wiihh the shuiiknitu, 

HdiIiIx, impicmciK for rvciil)' w»rj>. 

Rahliti iinj idtfl, a tCHtthni ivhrr! ausl wtcii, 

RuJ, actinil -iiir imjdenieni lor keping warpj even and 
beating well logtthcr. 

Red kik, hiaik lor ciueriitg rccil, 

ReHin^, rteej ing (iax in water. 

Rn'irie w/in, a saiin wuli weit pctdominaling. 
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JJhw? iM, » »heJ i» which part of the warp rites, the Glossary 
rest being sutioiury. 

Ruiing ihafi, pari of the drawboy machine. 

RiiMR«p/r, paper for (iraughiing. 

Salin, a welt svith iiifrctiuetil intencCtioni. 

Siilintiit, a shon tied latin. 

SiihiRe, the edge of a ivcb, 

Sih'iiRt isHin, reel for inouniing separate aeivagei in a 
loom. 

Sh/l, a fiat lath, 

Skti, the opening in the warp for the shuttle. 

ShlR-slirk, a flat Slick for opening the warp. 

SMilinRrntlht, .1 contrivance for opening the warp, 

StMl ur thit, sveft j also throwing the shuttle. 

Skrl ntmh, sec Cin’ilir-mmdi, 

Sklllf, a tool for carrying weft. 

Shllk4sx, part of a fly-shmtle batten, 

Sinpif, tlic pattern cords of a draw-loom. 

SMShr ikii, shed made by dratving threads juwn. 

Siiiit, a loosely wound length of thread, 

ShJrMiig, cleaning retted II,ix. 

Sk, an elongated pcrforaiion, 

S/iiuinR, arranging threads or leashes in groups- 
Spntiiiiig, twisting fibre to make thread. 

Spiniltr, a female spinner, 

TM) or inftla, plain weaving, 

2Vr/ emit, the upper cords of a draw-loom, 

Tak-up, the gr.sdual winding of cloth on to breast 
roller. 

Tnpaitj, tabby weaving, in mosaic, with loose weft, 

Tunm, a web striped in warp and weft. 

Ttmplf, implement for keeping out the edges ol a 
web. 

T(np vflvtt, See fV/wt. 
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>'Mry Tb/M ai>ifs,% a moniurc svitJt linglc threaiU in tht 
, ItUirt. 

7";>, a Itimicr on wcfi. 

Tit ni>, ctmncumv, parts of a lijmn tngcihcr for forming 
paltcrns anii.mati: 

TiM/f a web having nr more hinder warp*. 

TiMuft nrnaffiensi loimf-il by one at mure Kcadla 
rising and rinaing uigciltcr. 

Trtftfit, a feiti!r for anting velvet pile. 

'/’(rei^/rr, a lop lever of a loiim, 

Ttt'mng i», licamiiig. 

TieiH, a ivcb with a diagonal tie. 

Uriien ,/awii, damaak woven of linen ami wool, 

f'e/m, implcmctii for spreading ti.c warp on cane toller. 
JWetf, rvr, a woven fahrit: wiiJi ail pile. 

Ttktt, ftgarra, tee t'inunJ ctiat, 

I'tk'fi lini/t, sec Tttvriie, 

I'tk'd tcil, a proiivcd rod for the pile, 
iVr /r, tarj, velvet iviili mu in pde, 

/fM-ry, longitudinal threads of a sveb. 
preparing a warj). 

If'txfkx twti, for maiiiig imal! svarps, 
if'srf-im niil, lor warping large warps. 
fTrli, a piece of fooVlied weaving. 

ITeJl, the erosting thread of a waip. 

H'hrl, a sjsindle weight. 

If'ii/, weft, 

t’ftr/i, thread of any kind. 
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INDEX 


AMWiiirtplI,, [j] 

Au(ora«lic fattm-wening, 138, 
135,140 

AiKonutic (licilditig motion, 86 

Battun inJ rccil, origin of, 93 
Bitten, tiling ill loom, 99 
Bitten, (iy-iliuiile or box, 1J7- 
119 

Batten, liand-, 97 
Batten in ymitiun, 114 
Beim, or roller, do 
Beaming, do, 61, *c. 

Beaming piuta, bon' Biteif up, 77 
Beni fiaiati, will palntiogi of 
lorima It, 19 

Beitinil Green, Jimei Gough of, 
176 

Bethnal Green weaven, 171 
Biflileri for briicailing, 130,310 
Board for weaving, the limpleit 
loom, 13,14, i;, j 6 
Bobbin-carilcr, ilcicription, 34,33, 

36 , 

Bobbin Irainc, 47, 48,34 
Eorderi of nredlewoilt, 131 
Box or By-ahulllc bitten, 117, 
118,119 

Boxwood ihuttlei, til 
Brexit roll or rollet, 63,90^ 

Btitith Muicum, eoliection ol 
textilei, 133 

Brocade, French, leventeenth 
century, 313 


Brocidtng, 148-131 
Brocjding in open and doae wnrpi, 
H9. 

Brocading on compound montorc, 
310 

Brocading on old Engliih loom, 

131 

Brocading limilar to embroidery, 

Brocading with cut thread!, 148 
Brocading with extra headle, 133 
Brocatelle, draughting for, l86, 
187,188 

Brocatelle, mfthodi of weaving, 
285,289 

Brocatelle, aitin of, 286 
Brocatellei, ground tied up or 
cot in, 286 

Brochd cfiecli in large and amall 
patlerni, 293,294, 295,302 
Broken twill,'or aitinette, 168 

Caiko Muieum, Egyptian tapeitry, 

«33 

Calculating number of thread! of 
warp, 54 

Camber, or comber, repeat!, 236 
Cane reedi, 97 

Cane roll or roller, 63,67,88,90 
Cane iticki, 63,66 
Cap of batten, 99,104 
Carden and carding, 10 
Cardi for turning on, 71 
Card; of Jacguard machine, 270 





Ci'iifi fft* ij, tt. 1? 

tiswJ i ;7 

t.'jw’v':;g IRC llwu.r, ill (HifriM* 
JUC, d'', U7 

Ciijjj.Ui^uiUfif int't;.! »f»yinf, 
ut 

Oirt-tf sttij IJl 

r 5 v>i!c**E 

Wrii,ti| iiutnlMlil, s/i 
14 

I'jjiue uffiu^, i ?4 
t;-.u'ir ««[4 (J) fHifin Wflii, 
I'lf 

Cf.knil «f iJliD!, |cfi 
Cuitiiio ' 4 )i!iRct ill 
■iicyyii-j, ii'l' 

Cl »!', (tl (■'fii, <)4 

l».f| ut 

Oniiief, Ilf tJiiilj't.-tri./'irrj,' ■!•, 
It') 

C'-tiiVt JtJi i'.S 
III. 

Wfi'il «'.'i ! • )fH| I ;■ 
CiifiJJ, liif Iclio ’ I 'Iti.u'- 
wi'ilfi ;'it 

CoUrni, ill mKi'iSiiiliiin, ii.r, iv. 1 
aklltuiHiiii 0 
C'lll'iii, pffiiJtiliiio, >) 

Ctiiiitlius lliir» !»u( I vfiip, f 
Cuiiitf uf liufj'Si in ilin hjin'«, 
101 

t.'rijs*i m [fMc, 

Ct«l-}irt<l 111 I'.'fll (f»Blf, <1 . 

CrulwiiJi, 71, liil 

Cul itireidi, btnciJing will., 144 

Baita mmlin, li 
l)j!ii»k», iSi) 

Diiihikl, Uign dciignt, 174 
UaniJlkt, linen, I*!: 

Dsmaik of Loui* XIII, fciiu^, 
*74 
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n»fl,«ilcwesvint, 156,110, Hi 
111,174 ' 

iJniiHn-wcnins, entering („ 
111 ' 

l)fmsi‘..-»cninj, iliji for^ 

llii-i piilerni in webi, iji 
J of jntitnl n'eb»| 131 

I Il'jili of reel, 57, loj 
I Ilf.iiiiu, iiicitiil, for wcatinji 

! H* 

•1 i'let fAt, rcguUlion of length, iJi 
j ll'«i:iiin(j f'.f I'lneihing, 153 
; jlruiji til mining on, 68-71 
j llHj, 4 r-wc!V;llf, 19^ 

I iJiij'fi.WHung, cumiileiof, loi, 

j 111 

i Iiiajtr-woolnj, pUte of Ofigio, 
IW 

iliiinliiig Jeiigni, 174 
■ IJic.i'!, U, 15, 14, 11 

Ilie'eil uliim ii( w«ip 111 riiijle, 6( 
iininimc, ulMniigei of, 

I '■ '* 

. .'liiKf'.lii. Imuiiii, warpi luilihle 
fur, 61 

Il.ioiilc ■ elnlh pillein • weitb'gi 
niiiii’.'fr of Imillei reniiireJ, 
101 

l)iiuy-c-t', illi uM.y wnvinji 1J9 
i noni-lc'Oh'lii neifing, 179,40. 

I ' i.iiihlc hiincii pmcrii'iveayitigi 

I I'ft 

i ll.Ml'ir-liiimif.l lr«!i eyei, 110 

i llii.tfll.'-wiiyrfi lieiiici, lg(| 
Do’.b.i lg ilaiiO, 11 ] 

Diiiiglit fill llireml montuie 
weiyinp, 171 

^ IlM'iptii .<1 HjiiiillioliU liinuc, zgi 
I ltt,.i4'.l, llie, in prciuntiuii, 165 
I ll'ii.liiiiiig, 181 
lliiogliting cnioiiiigi of hiincii 
l"l 

liiaiiiili'iiiil for fignretl vtlvtl 
(20 



Drauflitinj for thrcjd monturc, 
i 6 i 

Driufhtidj, how counlsd, i6i 
Draughting on ruled paper, i£l, 
161, t63 

Drawboy'i fork, xfij 
Drawbo/i work, 161 
Drawboj' machine, 230-248 
Drawboy machine, advanlagci ol, 
238 

Drawbuy machine, drawing cordi 
of, 244 

Drawboy machine, Spitalhcldt 
wecvcradiaappointcd with, 238 
Drawboy machine, luitable deiign 
for it! me, 245 

Drawboy machine, working of, 
244 

Drawloom horned or monturc, 
M 3 

Drowloom, the, 42, 252 
Drawloom, the, iti importance in 
tcatile work, 232, 306 
Drawloom tncLliodt uacd in 
power-loom weaving, 306 
Drawloom, part of, auperaeded by 
jaeguard machine, 134 
Drpwloom,varicty of wcbi woven 
oil, 289 

Drawing threada for darning in, 
‘33 , . 

Drum for beaming or turning on, 
73 i *'■ 

Dunfermline, table-cloth woven 
at, ita lineiicaa, 256 

EwauV Chriatian weaving, <33 
Kaat African weaving, 142, ‘43 
Eastern iipiiiocrs, 12 
Egyptian 19, 20,11 
E -yptiaii webs, 131 

E^pto-Roman webi, 137 

Embroidery, 132 

Eniliah locim, old, dcBcribcd, 88 

Eiium, i;bc» 103 


Enterer'a isMstant, 102 
Entering Kooks, 102 
Entering of harneas, usual metK od, 
102, 103, 163, 164 
Entering the reed, 97, 103 
Entering the warp in the heck, 

55 

Entering warps In various orders, 
160 

Essential part of a loom, 24 
Euripedea, reference to brocading, 
*59 

Extended twills, 169 
Eyes of brocading leashes, 155 
Eyes of harness, 103 

Figohe harness, the, 206 
Figured-vchet grounds, 321 
Figured-velvet weaving, 320 
Finding broken threads on tbs 
warping mil^ 5S 
Fine linen of Egypt, 85 
Fineness of spun thread, 12 
Finishing off a warp on the mill, 

57 

First attempts at ornament m 

Egypt. *32 

First thread of warp, 103 
Fitting the friction brake, 105 
Fittingaofbeck-block, 45, 45 . 47 . 

5 o» 51 

, Fixing cross-rods for entering, 
loo 

Fixing the hcadles for entering, 
too 

FInx, its use and preparation, 6 
Flax, retting, 7 

Fly-shuttle and fittings, W4, 115, 
116 

Fly-shuttle plugs, 117 
Fork of drawboy, 263 
Freme foe bobbins, 47, 48 
Frame for making beadles, 109 
French eighteenth-century weav¬ 
ing, 3*3. 3 H 


Index 
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yntii'iii il'aitct fj»r tsfiff f'l'V#, tf 


, ( Kifni'-ipuii cirtih deifjM, 141 
I lliiiki I lf enuring, 101 
: n-rnirinljl l.mmi, 86 
il'inumlil fniilwn «f tilt witp, 
' ill j^unlJgei, 91, 111 


CiAlMrasr* inf Jir'tk-kjicEe, ihf, 4* * 

tlsln;Htie l«u'-m, 1'4 | 

Ciitrk riinai, ir, Jl 1 

CiUrk ip'nOrs. !» i 

C'ltinivei 111 t'tji! SiiUi'H. IO* ' 

tlrn'iW'l kj'nne, enieriiii! 'li W'arp, 
211 

t;ii«aii hirticn, .'■'II,: f, 

(iiiwni! |t»lirii«| iVi 
Ouiudig wi ii, 

lUiin-ttionii,lilt, llj 
liaiii-rhiiine aniUillingi, *1^ 

Uiiiji-iifXi'lirjf, n 
Hsn.iiiKk l,ir fikinn ml 'vaii«, 
S*. <H 

Ilatiirn, (ht| ill fr'ijTt jilate 10 
till! I'i'iiti, lag 
Hainrri, (gmjiouni!, )04 
|{ailir‘4, {.rriiiiiil, >14 
Ilarncii nl Imiin, 9<i, I'li 
Harncuei, elled ill la., 21 g 
Haiiiuici fur lalin, ilia 
Heliik frame, 1^9 
Hfjille, or lifiiiltr, liif, 93 
lleaiilf-rmi, lire, 8; 

Hcalfs vrtjting, ill limiminii*, 

15 > 

McadUi, ipicrri, 147 
Kciiiki, tlicir {iiiiilion in itir 
lonni, 99 
Uctk, llir, ga 

Htds'bltiirit, lilt, 45,46, 4’, ^o 
Hctk-blnck K,'.u!»i»jr, 51 
HcriiJntui' inentiDn ei Meaving, 
It 

Uomer'i reference u variegaicil 
wcHi, 146 
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fiiMAN aii'l Knginh loomnlikc in 
t«ii fnmti, ga 
Init an tiinic>iliii|i, 148 
liiSian e.nuin neaecri, 141 
!-i.Ii 1!| ilfiign, pliii in4 lie-un 

3^4 

I'.Jieii itiiiiMf-einUi ileiijn, 103 
tii lijiii Riijiiib, iiii! Krciichloemi 
e«im',i3icil, 88 

Iivfiaii Iniiiiii, their nnliiiuityi 
*7 

Iiiiian miiiiini, 149 
liiby, 148 

ll3li.in iliiiieilr, Irjililienel ileiign, 
tfitt 


lire-in-riie-iol, llif, 130-13! 
|jik-iR-i!iC'';i»*. lie-iip in, 136 
|a<.9u«ri| eirtll, 170 
jar. ,:iar,l iiuciiiile, 219,2]o, 3;6 
jaty.iirj micliine, cB'etl of, 3 
Jai^iianl maciiiiie for comraereiji 
weieinjli 130 

J--i<’|iuiil niithine, introJiiction 

111, 1 

Ja ^iiiiil muhine, iciiilti of ill 
iiivemiMii, age 

leilililigi' «iifil.!iii| molinir, 230 
"jeiii'i’igi, 'I'lirnilwie, 130 
JiifBiiig lit a new wiip, 102 

K.IIMHI! acciiunt of tlie warp on 
null, g! 

Knife fur vrlvcl-weivirif, 114, 
llg 

Kniltinf iincra leaihei, 109 



LAKi-fwiitmii ipinninB >nil | 
weaving, 6 
Lam,93 

Laying the weft, Ii6 
Leaf, 93 

Lease, or cross, 15, l6, 32,88 
Leash, 9a 

Leash eyes for silk-weaving, iio 
Leash making, 106 
Leashes, loiig-eyed, their use, 15J, 
jyO 

Leashes of montnre, 154 
Length of ileslgns for simple 
looms, how limited, 174 
Linen and fine wool broche, 302 
Linen, damasks, 182 
Linen thread, preparation of, 7, 

8, 9 

Lingoes, 2i|4 
Long eyes in leashes, IJJ 
Loom, entering wsrp of, too 
Looni frame, strength a necessity, 

88 

Loom posts, 67 
Loom, the essential part, 24 
Looms, ancient pictures of, 18,19, 
20 , 21,22 

Looms and appliances in art, 11, 
13 

Looms, Indian, antignity of, 87 
Looms, simplest, 13,14,15, 26 
Loup for turning cane roller, 67 
Loop, the weaver’s most useful, 

38-+' , , , 

Lute-strmg, or lustrtng, grounds, 
294 

MACUiNi-M*ns reeds, 97 
Mails, or eyes, 31, 254 
Marches, ooimter-, 214 
Marches, long, 198 
Materials for brocading, 149 
Measuring lengths of warp on the 
mill, 29 


Mechanical pattern-weaving un¬ 
known to ancients, 132 
Mediaeval tapestry, 137 
Mending broken threads on the 
warping mill, 58, 59 
Metal reeda, 97 
Monture, the, 253 
Monturc building, 254 
Monture, divided, or compound, 
advantagea of, 306, 307, 310, 

31J, 3'i 

Mooture for coarsa threadi, speci¬ 
fication of, 296, 297, 298 
Monturc, necking cords of, 259 
Monture, the leashes of, 254 
Monture, the shaft, 276 
Morris, William, 317 
Muslin, Dacca, 12 

Nacseme cords of monture, 159 
Needlework borders, 132 
Nippers and pickers, 125 

Otn English brocade, draughting 
for, 311 

Old English loom described, 88 
Opening in warp, or shed, 81 
Order of working trcadlei, 165 
Origin of the loom, 1B 
Ornament, brocaded, 149 

PAraa quills, 113 
Pattern loom, the most perfect 
mechanical, 264 
Pattern weaving, 131 
Pattern weaving, complea, 249, 
251 

Pattern weaving, delicate silk, 
283 

Pega of warping mill, theirrelative 
poaitions, 49 
Penelope'i loom, 23 
Perforating the comber-board, 277 
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friiw 141 

tR'-t fitkisj H'tk, tl'I. 

tiJ) 

Pisi I't* n(stni("'l iJ, 19 , 

i”, »>, J 3 . S 3 , a 

M % ,1 ur'.itl, J !5 
14^ 

tlssSi ki 

id,! Si'-uf, 

(h,,tsV*, I 

t'i! 7 (.i ^rusn riftsU, I”4, ir(F, I 

H*> I 

I'iiSIrf jliJ fsrlrp'p ! 

tTiiifi '''(i p 

t'olpr <q,M KCSiej, 44 
I’dtrfj (till, 7< 

J-'lit IJJ 

I'., if.-b-J, liir, J>!, t'.'i 
I'aJiry tupi. J 5 J 

<iir, xd »tlk!i llic wfti II 
vaii.n 5 , IIJ. in 
{;,.ii>}ii.li'.<'i. li.f, 113 
Quillr *1 U4 

R»ri-«uifS, 'I?, 1)7 

R» ill', 4i 

Ri 4 ilr, kiiflh nt, Ml 
Rj<Wir, |l•l<Ilil'll!,(, A] 

RiiWif il)7 .ii. <14 

all3 wlKel'tEl-lrlllliiiJrl, 

Raw nialciiali msii in umvii!;, 
5.1* 

R»«il, HI caitih, 

Kecil aiiii liallcii, otitin nf, 

Red cap, 104 

Red ilcflli. qj, inj 

Reed Kniik, las 

Retd l«Al, 07 

Reed mikiiiE, 06 

Reed rn«kir.| bp mitbtiierjr, 57 

Reedt, one and meU), 97 
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RrSiita'.-noflhe beck-block, n 
Repciliiij piiiHn, luioraiiitiiij,^ 

Rtj'faii in laom uoakeublc, ij, 
Reiiinj tlai, 7 
Remie m,ii, 181 
Recker fli ballen, 99 
Riic'iM liik sroche diiitcliJ, i«, 
Radi, eti.ii., 73 , ii8 
Rnlki, ml!, nr t« 3 m, 60 
R-).rr, bifiit, 63, on 
R‘,iVi, cane, 63, fiS, 90 
Relief, lertinil, in poiltion 
Inrun, 319 
Rnmtii In unt, ai 
Riiniin I'criird, 133 
R'liiSKl.the, 135 
Ruif J piprr deiciibed, ibt, 167 
j Rj!e,!-;'3p‘cr dtawiugi, [S3 

Sa'iiw, Ctiineie origin of, 168 
Salin, lirf-licidle, 183 
balln, ill j cciihirit}', 180 
hslin lint nccriiaiilj' lilk, 180 
Salin, rcrcric, i8t 
Satin tin and the dcrclopment al 
_ weaving, 173 

Salin Roveii face downward, iSg 
Sai.ni, Mimif ell'etUor, 188 
Salim, laiielifi nf, iSi, 1B3,184 
SeWagfi, gioid, laS, 137 
.Seivagrt, icpirale, 18S 
Sfiiagei. icfaiaif, tiol neceiiar; 

in labiip weaving, 185 
Scltagri, their irringcment, i8t, 
187, t88 

ScWagei, their impotitnee, 137, 
18c 

Sepatalc leaalici, hnw made, to8 
Sepatau watping of bindert, alj 
Shaft liarneii, invcinion of, 176 
Sliafl-mnnlure weaving, eaample 
of, aSo, 181 

Skaftiuied in monlure for figured- 
velvet weaving, 310 



Shiwl-weaving in Cmhmnt, 
Sheart, Ilf 

Shed or ofenini; in Mr|i, Si 
Shed,»rising, igs, igj, nji 
Shed, » riling anil tinking, 195, 
196 

Shed for htticaJinj, 15+ 

Shell making for dsnuik webi, 
313,216 

Shed, pjllcrns lui'table for riling 
awl linking, 197,198 
Shell, riling end linking, with 
lUtionary biimiiii, 314. 
Shcd-ltick, the, 83 
shediling nKilioni, 94, il!4, 191 
Shedding motioni, intonialic, 229 
Shoot, alto ihutc, woof, or weft, 4 
shuihin, the palace of, 141 
SKulc, alio (hoot, woofi or weft, 4 
Shuttle-boxci, itS 
Sliiiltle, boiwnod, 112 
Shuttle race, 99, 104 
Shuttle race ol box batten, iiB 
Sicilian damiiki and tiiiuei, 26;, 
3«6 

Side eordi for entering loom, 100 
Silk dainaik wearing with two 
harnciiei, 247 

Silk, preparation for weaving, S-9 
Silk weaving, icventecntb, ci^li- 
lecnth,andninetecnthcenturie), 

Simple or pattern eordi, 260 
Siraplcat patterni, the, 139 
Slngle-harneii patterni, 160 
Skcin-wlnder, 121,122 
Skutchlng or itripping flax, 8 
Slip-loopi, how made, 106 
Spacing warp on cane toller, 69 
Spindle, 12,13,14, 15 
Spinnen, Eaitcrn, tx 
Spinning, primitive, 11, 12 
Spitalficldi tiiiue, 290 
Spitilfieldi weaving, lamplc ol 
floe, 271 


Split harneii, 276 
Split hameii, acetion of, 278 
Split harneai, iliafti for, 279 
•Split or ihaft harneii, the working 
of, 279 

Spreading watpi on warping mill, 
48 

Stretching the warp In the loom, 
So 

Striped Indian watpa, 141 
Striped warp dciigni, 142, 143, 
144, 145 

Striper of ornament on tabby 
groundi, 276 
Swordi of batten, 99 

Tawv and other groundi for 
dciigni, 270 

't'abby tici on two harneiiei of 
dificrent counli, 298 
Taboreltei, 227 
Tail eordi of drawloora, 260 
Tnfce-up of the cloth, 128 
Taking olT warpi, 38 
Talcing the cron on warping mill, 

Tapeitjy akin to embr£>fdeJ7, ^ 3 ^ 
T8pe«(i7, clflMic, 156 
Tapeitry loomi fitted with two 
ratcheti and wheets, 91 
Tapeitiy, medieval, 137 
Tapeairy-weaving:, 131 
Tartan deei^na, 146 
Temple, the, when neceaurr, isn 
Teniion of warp, how idjuated, 
9i 

Tenaion of weft, 113 
Terry velvet, iiS 
Textile decoration, 13.3 
Tcxlilci in Victoria and Albert 
Muieum, 310 

Textllea mentioned in ancient 
hiitory and poetry, 137 
Texliiea of Greece and Rome, S5 
Thothraei IV,, 133 , 
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J‘Tt 

tfli'>■■>■'< O' !uk''>i 

(ffi, 

•riiM'xr.i liif *11.;!!!', lU, !;s 

TK‘«p (*( I W 

trt-l.f'lfi»'''Sl("'(li™r..'< i -c!*, 

Tuf"'.'!' I'P '.'■ 3 ':'’P|) '*4 

I'niaf*, ^(rtt ■'■ 

tlialli*t DUl itSi ;■■)» 
htMTi <if iiaM, «nll0S,'«< .ij ••,■' 
ifaii »'•“» fij'' 

r,n l?( «! (ftfIlirrw’'! '■!' i ■ 
I*'rti 1 \ (fSiu'iti, S'" 

TrA.lK 'fffilt. US, ?!.'• «l'< 
Truil*! ! mrfiirl "iiii I.''' '■ 
a( hiintis mi 
Treilirt (inH'iit, 04 
TkI'I'i'p, wcikml of. 

jjieil't, m 

Trtnil'' !'> k 1 «( w'a’''’'):. '•<> 
JM 

<w>. fict"* 

■fwull, !'•( 

Twiill, 11 * 1 . 1 - ;■ 

Tw» fii' ft.." 

of, 1.57 

Tjitij op hfjJl'-MO’! tuo'i.wi 

V^iino^s.p «‘r4i» »■( S’.loo, H'. 

Vjie pjliitmi* of ioo!iii, 14 
V««iN, Si 

Vdwl, iiKifOl, 'll •■•pel! 

1»7 

Veleei, pil« babliiii* f. e. 4 i' 
V«l 7 (l,bir«ll iiill'f *•' . 77 " 
VeNd, figorti! wilpio* 1 '*, 1 !' 
V*l»rt jrouoili i 7 “) 

Vel«l| iroonil w»rp (or, lit 
VeUsi pile Of polo, i» pmili'iii m 
loom, 11^ lio 

VeWeliKwef-i.-imt, 

Vtifel foJ, J>4 
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Vr.vf, i.iulS-jiiiifPOi 117 
VfA of pile 

>><) 

V'iv-l .Mipi, ihcit proponior, 

U) 

Vfiort ■*r»tii!g, «clml piottii, 
il4 

Vf-;.'! writ'iip, lijiittil, mi, inj 

' IJO^ 

Vrl'.f'i wrofinp, piiin, in) 

VeUfi Vtp^^.ng, ,pcf.l uf, iti 

V>■U^x w«i|liiing leaihu 

('!, 110 

V;,! 0.1 111'! Altofl Miiitum tol- 
Jtel 'nt iifUJlilti, 111 
Viiijiii eiid Ailifit Muieura, 
.“•mipifi of linnet, jio 

■, Wt.f, i!S 

! .VtijiiiH Mefl, iHrir proporlioni] 1 
I Waff, V .(titin* lliitjiii uf, 37 
in ftepinii.io, id, !i 
‘.*1 4 i,',' 'Iniiig ill » new, 101 
V.’ii;-, "prninjj In, 81 

Waij-fjlIClin, liJO 
. 'iVi,''*,'-vhr !'•. ilinl, I 

Wjij.ii!),', I ll Ifni inj limple 
■nflll.'*, 

Wjnjinjin'iiiril, 17-31 
. Wafj'inp i)nil,l'(,jplrf !V,,pi, (I 
VVainin, Ilf. J. 1 ., on Indlin 
I 148 

\ Wfi'.r,"* ffnil, 60 
J WrrtP)'* n^'linily, 130 
I Wrj<fft, oW, ihcir apicity, 131 
I Wriiinp a niiiii cuiiiplieiicd lel, 
*1 

VVr«iiii<, sntniil il«if|n» for, in, 
Wrii'ins, iiiuttii metlwd of wide, 

tit) 

Weivnig, Iwitil for, 13-16,140 
Wening, dutfluk', 146,110,in, 
111 , 313,171 

VVe»»ni|, ilci'dupiiicnl of, a 




iVHVlItjl fjfC liiiMWJIlll, ]0^ iWl tffcctj| tbif J(lvii[ltaj(| yjj 

Wcin'iiii!)imi!Wtsncc(if,i Wtftilflfei, i]i 

a Wcftiiijiifaiii:iEiittC)(tilt(,i]| 

iiKiiitiii ilcvdiifiiiEiiii, Wfijlii lioit of loom, 51 

11; WeislilinSilioltltiiiiS 

ll'fjiiiiK oil hnWooiti, lift, Windiiif (jiiilli and plug), ij8 
ir Woof, iibooillcil weft mdilicot, 

Wwiiifi I'fiiiiilire, il, I5 oraliiiio,^ 

Wf3»iii(! w ill) llf-iliiillit, lip Wool fof weaving, prcpursiiiin of, 
Wcsviiiitw(iolliiogiiig!|]Oo,^oi 

Wci'/nip) iiniKml, ] Wool lunging for licjyj dnifcli 

Wcbfifl'iyptii]i ciifuin, |oo 

Well! of Sitilp, ] [p Wool lisnpngi, groiiwli of, joi 

Wfil, Jim wtiof,iliiite,(i[ ilioot, if Wntkiliop for bminj, pH, p8, 

Weft filed deiisnt, Ipj 




ADDENDA 


Note to p.gg.^At end of loth line it should be Addenda 
added that.,...The batten requites to be very exactly made, 
and the reed especially must be carefully fitted in such a 
manner that the swords of the batten and the front of 
the reed arc quite flush. 

Note to p.ioj —After the word “batten” in the 
Jth lincj the method of fixing the warp to the front 
roller should have been described thus—The front roller 
must now be rested on its brackets at exactly the same 
height as the back roller, and a thin iron rod, having 
been passed through loops at the ends of two weighted 
cords and attached by cords or tapes to another rod 
placed in the groove of the roller, must be fixed in the 
manner shown in fig, 47A, 



341 










AddciHli Tlsc i'idu'b 'i! ttirritJ' iini'f simv It tini to the iron 
to.! ,t'= evenly Ititi ill (.r,kr to i!o tliii ih^ 

rtilb inti'l iin li'-'! li'irijoiMnli 'n tbt it (,itnii)t turn as 
ik thread' art piiUci .in.i linnlv tied, Wlien the 
warp i' 'UiitP. evenly ticil to the loii the liaih roller can 
he rih'a'rii, i little weight (:«! in tlio wciylit-hox to give 
-nine ko'l'in to the warp, aitij iho li'iiii rullcr being 
iiifiieii the rntl iVi.in i.ii.e tiie pl.ui' o( in! 11 ]^ mid 
the warp will !ir livii In the iln’Ji roiler rcaily for 
w'MViti^, All 111 li;j, I‘,'11 w'lll rxjilain the 

metlniii ol lininj; the t'l,! I' in tin’ I'ro'ivi! nl ills roller., 
A btini! the warp ami C .iistl H ;!ir l'■^pn'^ivc mji. 
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